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No other word can so well express thie 


fineness of detail in this 


“Marlborough” 


Sterling Silver 








a beautiful example of English 
Georgian silver, inspired by the 
period in which the Duchess 
of Marlborough was so 


outstanding a figure 


Interesting, too. is the fact>that Reed 
& Barton craftsmen rely upon 


tHE LEA metuop 
OF FINISHING 


That the LEA METHOD is used on this 
renowned Reed & Barton silverware is 
a tribute to its adaptability, effective 
ness, and economy. 

We suggest you look into the merits 
of this versatile method of finishing 
for your problem—regardless of pat- 
tern, metal, or finish. 


THE LEA MANUFACTURING CO. 


Waterbury. Conn. 
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BRIGHT-NIGKEL PLATED DIE-CASTINGS 


Baked 4 Hours Baked 14 Hours 
At 375 F. At 375° F. 
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THESE PARTS WERE CLEANED WITH 
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SILICATE-FREE AND WETTING-AGENT FREE MATERIALS 


Write Us For Full Particulars 
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BOTTLE-NECK 
EXPAND:R 


TO INCREASE 
PLANT CAPACITY 


Many a plant could turn out more work today if the plating 
generators could “take it”. There’s new life for old generators 
and a more useful life even for many a new one in a simple 
change of brushes. 


Of course a change may make matters either worse or better. 
Two things determine the cure: 


Choose the right make 


Speer brushes are made in every useful grade, all based on 
extensive research, laboratory control of production, unsur 
passed manufacturing facilities, and more than forty years of 
specialization. 





newer if- 


platers— Choose the right grade 


> 0, ° ° . . . _ 
rade 6 Speer engineers are specialists in commutation. They have been 


notably successful in diagnosing plating generator symptoms 
and prescribing the right medicine. 





SPEER Graae 9 Let SPEER prescribe. Whether or 
For very old ma & not you take the medicine is up 
/ to you, 
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Electrolytic Polishing of Metals 


There has been great interest in the last few 
years in electrolytic polishing of metals, and the 
method is firmly established in the commercial 
production of fabricated stainless steel articles. The 
phenomenon of electrolytic polishing has probably 
been observed many years ago in anode corrosion 
in plating solutions, and a process similar to anodic 
polishing has been used for many years in finish- 
ing of jewelry. 

It is unfortunate that the term “electrolytic polish- 
ing’ was first applied to the method of brightening 
and removing fine surface scratches by anodic dis- 
solution of the metal in certain electrolytes. ““Electro- 
smoothing” or “electro-brightening” would probably 
be more appropriate terms for the process. Scratches 
with depths of the order of magnitude of 0.00005” 
or less are removed, but scratches having greater 
depth than this figure are merely brightened and 
are not removed. This is, no doubt, intimately asso- 
ciated with the exact mechanics of the process 
which enable brightening or preferential anodic 
solution to occur. The limitations to the degree of 
polishing, therefore, must be recognized, However, 
the process of eleciropolishing is found to be prefer- 
able to mechanical polishing in certain cases. For 
example, the finishing of stainless steel wire objects, 
such as baskets or cages, is almost impossible by 
mechanical means and electropolishing is particu- 
larly advantageous for this type of object. The 

throwing power” or distribution of effect is rather 
good with most processes, and hence objects with 
cavities or depressions which are difficult to polish 
mechanically, may be brightened or smoothed elec- 
trolytically. 

‘ has been found that the light reflectivity of elec- 

polished metal surfaces is as good as or better 

mechanically polished surfaces. Because of 
removal of minute scratches which would tend 
1L FINISHING, 
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to hold dirt, bacteria, food, etc., electropolishing has 
been found to be particularly desirable for finish- 
ing of metal ware used either in the food industry 
or for objects which must be sterilized. 
Electropolishing is done by making the work the 
anode in a suitable electrolyte using relatively high 
current densities which range from 75 to 300 am- 
peres per sq. ft. Some of the electrolytes found 
suitable for the process are citric-sulfuric acid mix- 
tures, phosphoric acid-glycerin mixtures, phosphoric- 
sulfuric acid mixtures and perchloric acid with 
acetic anhydride. It appears that the choice of elec- 
irolyte depends upon the products of the anodic 
dissolution being soluble to a limited extent with 
to their 
water solution. One theory for electropolishing pos- 
tulates that the products formed by anodic dissolu- 


probably certain viscous characteristics 


tion and reactance with the electrolyte form a vis- 
cous film which is thicker in the depressions than 
in the higher points on the surface of the metal, 
thus enabling a greater rate of dissolution of the 
higher points than the lower points on the metal 
surface. It has also been pointed out by Kasper that 
electropolishing can be explained on a theoretical 
electrical basis. A study of the distribution of poten- 
tial around the high spots in metal as compared to 
that around the low spots has shown that in the 
vicinity of the sections of the objects with great 
curvature, potential gradients assume very high 
values even though the total potential between the 
electrodes may be finite and comparatively small. 
With such a condition, it is entirely possible for a 
sufficient potential gradient to build up so as to 
break down the film at the high spots and thus 
cause a preferential solution of those metal areas. 
Practice has shown that there is a definite relation- 
ship between the electrolyte, current density and 
temperature of operation. 




































ELECTROFORMED TUBE WITHSTANDS 


Electrodeposited coverings of nickel ys of 
an inch thick and 1 inch in inside diameter, 
similar to that applied on this roll, were 
found in a series of tests to withstand water 
pressures in excess of 5,000 p. s. i. without 
a trace of leakage. This indicated an ab- 
sence of porosity once not believed possible 
in plated material. 


, URTHER evidence of the progress in modern plating 
methods is provided by a series of tests recently con 
ducted on electroformed nickel tubing 1/16 of an inch thick 
and having a | inch inside diameter which was subjected to 
water pressures well in excess of 5,000 pounds per square 
inch. No trace of leakage was found, thus revealing an 
absence of porosity once believed impossible in plated 
coverings. 

lhe tubes used for the purpose of the tests were not in- 
tended for service as a single metal. They were designed 
primarily to prove the value of electrodeposited layers of 
nickel for covering rolls of steel, aluminum, and other 
metals, 

Bi-metal rolls of this type have been found to be of high 
value in the production of transparent synthetic wrappings 
generally identified by “cellophane” and other trade-marked 
names of the various manufacturers. Such rolls must be 
given a mirror-like finish to eliminate the danger of spot- 
ting or interference with the clarity and transparency of the 
finished product. They must also be protected against the 
corrosive effect of the wet material with which they come 
into contact during processing. Introduction of rust or other 
products of corrosion, of course, would ruin the product. 

Deposited nickel not only has the required resistance to 
corrosion but also can be given a high finish. In addition, 
it offers a high degree of versatility since close technical 
control makes it possible to apply it in a varying range of 
hardnesses. 

In making the tests, the same practice as used in the mak- 
ing of the covered roll was followed. The plating solution 
was regulated to provide a material with a minimum hard- 
ness of approximately 135 Brinell. In one group of tests, 
the nickel was applied in a thickness of 1/16 of an inch to 
aluminum tubes. The aluminum later was dissolved chem- 
ically, leaving only the electroformed nickel tube. Water 
pressure was applied with increasing pressure until fracture 
occurred. This was at a point well above 5,000 p.s.i. No 
leakage was observed before fracture. 

This test was a typical example from a series involving 
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HIGH PRESSURES’ 


different thicknesses on both steel and aluminum bases 
While the tests were not designed for accurate calculations 
of physical properties and bursting pressures, it was obvi 
ous that recently published tensile properties of laboratory 
samples were at least equaled by these deposits from « 
mercial baths. Laboratory tests by Dr. W. A. Wesley 
[he International Nickel Company had given tensile 
strengths from 51,000 to 132,000 p.s.i.. with elongations of 
28% to 1% from baths giving deposits with a hardness 
range from 150-360 Vickers respectively (130-340 Brinell 
None of the rather heavy deposits tested showed any evi 
dence of porosity. 

The tests were conducted at the plant of Thomas-Thiel 
Inc., Wilmington, Del., which specializes in the application 
of plated surfaces to various materials. It was also found 
at the plant that thicknesses considerably greater than 1/16 
of an inch could be applied with the same uniformity o! 
results. 


Removing a nickel-plated roll from the plating bath. Rolls of this 
type whose electrodeposited nickel coverings have a minimum hard- 
ness of approximately 135 Brinell, are used to protect the clarity and 
transparency of transparent synthetic wrapping materials such 45 
“cellophane” and other trade-marked products. 


*Reprinted from INCO, 17, No. 3 (1940) 
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Rectifiers Allow Power Flexibility 


BY LOUIS W. REINKEN 


Engineer, 


W. Green Electric Co.. New York. 


The rectifier as a source of power for plating allows 
considerable electrical flexibility. Some of the possible 
combinations with rectifier units are outlined.—Ed, 


generator plating circuit and will give perfect satisfaction. 
However, electroplaters are discovering that rectifiers, prop- 
erly selected and used, provide a degree of flexibility not 
previously possible in plating plants. It is the purpose of 
this article to outline some of the ideas already put into 


practice. 


Flexibility of Arrangement 


Rectifiers of similar types always deliver electrical cur- 
rents of exactly the same type. Rectifiers can, therefore, be 
connected in series or parallel just like batteries. For ex- 





ample, Fig. 1 represents a rectifier which can deliver (maxi- 


Louis W. Reinken mum) 100 amperes at 6 volts. Fig. 2a shows two such 


ion Introduction 


16 ye FROPLATING, which is now in the provinces of 


4 the chemist and the metallurgist, was once considered 





one of the divisions of electrical science. In fact, 





ech »plating is one of the oldest commercial applications 
| electricity. Cruikshank demonstrated copper plating on 
n experimental scale in the early 1800’s. The motor gen- 
rator was invented in 1831 by Faraday—the great-grand- 
lather of all electrical engineers. As early as 1838 Canning 
lounder of the great British firm of the same name) was 
building “dynamos” for electroplating. This was only two 
ears after the first practical telegraph systems, and nearly 


1/ 
}\ 


vears before the telephone and practical electric lighting. 
d more than 40 years before the general use of the electric 


nM 


( 





msidering the tremendous changes in these other chil- 








ren of electricity. it seems extraordinary that electrical + q 
: A 


gress in the science of electroplating has been so slight. TWIN OUTPUTS 
= . . | , 4 

it is true that the original Canning dynamo would look pretty — 

compared to our present machines, but fundamentally . J 


this re much the same. More important—the circuits are 6VOLTS IOO AMPS. 


ard- identical. Although an electroplater of a century ago Cc 3 


-” be completely baffled by our chemical formulas, he 


WE 














as { ; y : ; Tere 
eel quite at home with our electrical circuit diagrams. 


introduction of the rectifier as a power supply unit 











ctroplating has changed this situation. A single large a 
can simply be substituted in a standard motor- Fig. 1. Photograph and diagram of 100 ampere, 6 volt rectifier. 
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6 \ 200A. I2V, 100A. 
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PARALLEL CONNECTION 








SERIES-PARALLEL SWITCHING 





fr 
: t 
c 
Fig. 2. Diagrams of various connections possible for two rectifiers each of 100 ampere, 6 volt rating. The series connection shown in a will giv, 


100 amperes, 12 volts. The parallel connection shown in b will give 200 amperes at 6 volts. The series parallel arrangement of c will give cithe 





a or b power output. 




































rectifiers connected in series. The two together will deliver series, since the individual units can then always be us 
100 amperes at 12 volts—twice the voltage of one rectifier. together (in parallel) or separately on low voltage processes 
lig. 2b shows the same two rectifiers connected in a differ- also. 
ent way—-in parallel. The output capacity is now 200 Any number of similar rectifiers can be operated i 
amperes at 6 volts—twice the current available from one or in parallel to obtain any desired voltage or current 
rectifier. is desirable, however, to standardize, if possible, 
Obviously it is possible to use a swit h to provide a choice type and size of individual unit because this provid st 
of either connection 2a or 2b, Fig. 2c shows this arrangement maximum possible flexibility. As an example of th 
using a “series—parallel switch.” This combination pro- trical flexibility which can thus be obtained, here is 
vides a choice of 100 ampere capacity at 12 volts, or 200 of the combinations available with four rectifier units 
amperes at 6 volts. This arrangement is very useful in capable of delivering 100 amperes at 6 volts. (Refer | 
plants which use low voltage processes for the bulk of thei Fig. 3 for the corresponding circuit sketches. ) 
work, and high voltage processes for part of the time. Of (a) Four separate units feeding separate tanks o1 
course, if both low and high voltage processes are in con- of tanks, each 100 amperes at 6 volts. 
stant use. it would be necessary to have separate rectifier (b) Two separate combinations, each 200 amperes 
combinations—one low voltage and one high. 6 volts. 
Even then it would be wise to make up the high voltage (c) Two separate combinations, one 300 amperes 
rectifier of two or more low voltage units connected in volts, one 100 amperes at 6 volts. 
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—, oe Volts. In the above diagrams, maximum voltages are indicated 
+—C] amet i 1) J With voltage controls incorporated in rectifiers, any voltage below 


minimum may be obtained. 


Amperes. 100 amp. units are shown as convenient examples. C 


Fig. 3. Possible combinations of power output for four rectifiers cuits are equally applicable to any size from 10 to 10,000 am 








of 100 ampere, 6 volt rating 
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ee separate combinations, one 200 amperes 
Its. two each 100 amperes at 6 volts. 





Advantages of Rectifier Unit Use 


— ia » combination. 400 amperes at 6 volts. The foregoing considerations indicate the desirability of 
é separate combinations, each 100 amperes at aoe « separate rectifier jor each tank oe esp of tanks 
= 5 auilltes operating at the same voltage. this scheme immediately 
j ) separate combinations, one LOO amperes at produces a considerable number of interrelated advantages 
; 2 volts, one 200 amperes at 6 volts. (1) Long bus bar runs and loss of power in bus bars 
[wo separate combinations, one 100 amperes at are eliminated. 
_ : volts. one 100 amperes at 6 volts. 7 . . 
a [three separate combinations, one 100 amperes at (2) Tank rheostats and their considerable power wastage 
2 volts. one each 100 amperes at 6 v olts. are also eliminated. 
One combination, 100 amperes at 24 volts. (3) Each tank, or group of tanks, is independent of the 
s¢ k) One combination, 200 amperes at 12 volts. others, and no change of voltage is produced by 
esses It will be noted that mention is made of using as many moving work into or out of other tanks. This cuts 
si ir separate rectifier units. Actually a considerably down the need for constant supervision and _ pro- 
erips ser number may be used without hesitation since modern duces more uniform and easily controlled results. 
It en ot aveinenne which maintenance is practically (4) Only those tanks which are actually in use draw 
ind life is unlimited. In fact, there are 7 sound power. Other tank rectifiers can be shut down. No 
aU lars-and-cents reasons why several separate rectifiers are need to “use a ten-ton truck to do a station-wagon 
| ble to one. job.” 

i | 

f Resistance Control Is Power Waste (5) Referring to the earlier paragraphs on combinations, 

4 it is obvious that individual tank units can always 

| der to appreciate this, it is necessary to review some be utilized in the future, either in parallel to handle 
tary electrical engineering facts. The most important a heavy current load, or in series to provide higher 
se is this—reduction in voltage by means of resist- voltages for special processes, 

e s or rheostats is achieved by converting the “excess” 

into heat. This heat. quite apart from its undesir- Mechanical Flexibility 
. ble effect on the already overcrowded atmosphere of the , 
ve plating plant, represents wasted power which The last item in the above list introduces another aspect 
st he paid for just as is the power consumed in the tank of flexibility—namely. mechanical flexibility. The idea 
useful work. electroplating power supply unit would be completely mo- 
yo nis powel wastage can he quite considerable. For e€X- bile. The ideal can be rather ( losely approached with a unit 
| ple. if the bus voltage is 6 volts and the required tank type rectifier on wheels. 

7 tage is 3 volts, then exactly half the power must be dissi- \ rectifier equipment of this type? delivering 1500 am- 
d in the form of heat. In other words. no matter what peres at 6 volts can be housed in a single cabinet including 
eficiency of the power supply unit feeding the bus, the also all controls and meters, which requires less than 3 sq. 

QUA ill efficiency cannot be more than half of the power ft. of floor space and weighs less than 1000 pounds. A unit 

efficiency. of this type. on caster wheels, can easily be shifted from 

” Obviously. if a single power supply unit is used to feed point to point in the plating plant. Smaller rectifiers, for 
the tanks in the shop, then the bus voltage must be at example. 25 or 50 ampere units for barrels or small tanks. 

ist high enough to suit that tank (usually electrocleaning) are not much bigger than a table-model radio and can be 

. hich needs the highest voltage, and lower voltage tanks installed just as easily. 

| ist be fed through “voltage dropping” rheostats. The writer would like to conclude by acknowledging that 

lt is a relatively simple matter to construct a_ rectifier the ideas outlined in these notes are not entirely original. 
rating a voltage controlling device which permits Thanks are due to former colleagues abroad and in this 
A ltage to be accurately set to any desirable value from country. also to the many electroplaters who had the initia- 
i] traction of a volt up to maximum. Furthermore. this con- tive to depart from traditional practice and the ingenuity 
J be inserted at a point in the circuit of the rectifier to develop these ideas in practice. It is the writer’s hope 
ent where the power has not vet been converted from that this brief report will assist other workers in this country 
\( DC and it is. therefore. not necessarv to use a rheo- in the development of more flexibility and economy in 
(his avoids resistive power loss and maintains the plating plant operation. 
efficiency at comparatively high voltage at any 
, Selenium tvpe 
“Stuart many vears ago lived at The blacksmith of old worked in bronze The gold held by the Unit States 
Hall Place. He was a_photo- cold. silver and brass. The legend is weighs over 13.000 tons. 

d nd succeeded in putting the that hecause he made tools for the other Michael Angelo. one of th as le 

rd’s Prayer on the head of a workers of the temple of Solomon. the tingnished sculptors of the modern world 

- her with his name and_ the King honored the blacksmith above all as well as one of the greatest painters was 

ng 267 letters in all. The other workers. apprenticed at the age of 13 to a gold- 

it with the naked eve seemed In the Lake Superior region in north smith. Ghirlanjo by name. He served 3 

slightly roughened head but ern Michigan are wonderful copper mines vears. a period which is said to have con- 

| under a strong magnifying The shafts go down to a depth of over tributed a great deal to his mastery of the 
: etters were perfectly legible. a mile. ise of tools and treatment of n ils 
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Treatment 


of Plating Room Waste Water 


BY MILTON E. HODGES 


{sst. Plant Engineer. 
Electrolux ( orp., Old Greenwich. Conn. 


Milton E. Hodges 


FAENMAERE are many problems to be considered in connec- 
tion with the treatment of plating room waste water, as 
As the trend by 


local. state and federal authorities increases towards the 


well as other types of industrial waste. 


purification of polluted streams and coastal waters, this 
problem will affect more and more industries. 

Very little information has been published which covers 
the treatment and disposal of plating room waste water. Of 
the limited number of articles on this subject, an interest- 
ing one was recently written by T. J. Fadgen,* Process 
Engineer of the General Motors Corporation, in which he 
discussed the trade waste of the Trenton Division of the 
Ternstedt Manufacturing Corp. 


the plating room waste, as well as trade waste from all 


Mr. Fadgen’s artic le covers 


areas of the plant, including waters from factory an purify- 
ing systems, cooling units on die casting machines, and 
condensing coils on degreasers, and deals mainly with the 
separation of oil, screening of lint and solid matter, the 
disposal of cyanide, and the neutralizing of acid wastes. 

The preliminary research on the subject of our plating 
room waste water has been conducted under the direction 


of Professor C. R. Hoover. of Weslevan University. The 


*Proceedings. Twenty-eighth Annual Convention, 


(1940). 
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Klectrolux Corporation at Old Greenwich. Connecticut. } 
cooperated with W. R. 
State Water Commission, and with Professor Hoover 


Copeland, Chiet Engineer of t 


the construction and operation of a plant to treat the plat 
room waste water. By means of this treatment, waste wat 
may be emptied into either the sanitary sewer, where it 
subjected to sewage plant treatment, or directly int 
It may be added here that the creek flows 


into Long Island Sound, in the vicinity of many bath ing 


nearby creek. 
beaches. It is, therefore, quite essential that the color 
the waste water also be removed. The principal requi: 
ment of the sewage department is that the pH of the was 
water be 7 or above, in order that it will not interfer 
the operation of the sewage disposal plant. 


Purification Plant 


The purification plant (Fig. 1) was constructed at 
corner of the factory property. The plant consists of a small 
building which houses the necessary pumping equipment 
mixing tanks, filter press, and a laboratory for the analysis 
of the waste water. The pumping equipment consists 
two 150 G.P.M. centrifugal pumps, controlled by an auto- 
matic float switch and mounted over a 3,000-gallon concret 
retention pit. These pumps are used to deliver the waste 
water to treatment tanks. Two cypress mixing tanks wer 
installed, one of 400-gallon capacity equipped with an elec: 
tric portable agitator, and one of 100-gallon capacity. ‘l 
tanks are used for mixing the necessary chemicals an 
connected to a 20 G.P.M. centrifugal pump. in order thal 


Fig. 1. View of the purification plant. 
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Fig. Treatment tanks. 


solutions from either tank may be pumped into the treat- 
nt tanks (Fig. “4 


se two mixing tanks to exhaust any fumes that may be 


An exhaust blower is provided over 


| from the chemicals being mixed. A diaphragm 


if 4 G.P.M. capacity and a 5.2 cubic feet capacity 
lter press were installed to handle the precipitate from 
the treatment tanks (Fig. 3). 


) cypress treatment tanks were erected for the purpose 
These tanks are of 20,800 
capacity, and each is equipped with a mechanical 


eating our waste water. 


tor which rotates at a speed of approximately 3 R.P.M. 
hese agitators are operated by a 5 H.P. motor mounted 
etween the two tanks in such a manner that either or both 
rs may be operated simultaneously or separately 
cures 4and 5). These tanks are also equipped with drain 


pipes which will be described later. 


The plating room waste water is piped directly from the 
lating room to the storage pit. This waste water comes 
the rinse tanks in the plating room, where are nickel 
sulphate. copper cyanide, cadmium cyanide, and chromic 

| plating tanks. along with the usual amount of cleaning 
Most of the color in 


water comes from the chromic acid rinse and we 


ind pickling tanks and their rinses. 
s waste 
have found that the waste varies between 100 and 400 parts 


Chromic acid. of course. is verv 


per million of chromium. 
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Pump and filter press to handle the 
treatment tanks. 


precipitate from 
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Fig. 4 


Outside view of cypress treatment tanks 


soluble, and only a small amount is required to produce 


considerable discoloration. 


Processing 


The waste water is drained from the plating room to the 
storage pit and is pumped into one of the treatment tanks. 
When this tank becomes full, or contains a day’s run, the 
solution is agitated a few minutes, after which a sample is 
dipped out and taken to the laboratory for analysis. 


| p to the present time. we have come to the conclusion 
that the most feasible method of treatment is to add barium 
sulphide and hydrated lime to the waste water. This treat 
ment reduces the hexavalent chromium to trivalent chrom- 
ium, and the copper and nickel form hydroxides or sul- 
phides. These metals largely precipitate out when the pH 
of the solution is raised to about 6 or above. The prec ipi- 
tate forms a slurry. which settles to the bottom of the tank. 
from whence it is pumped into the filter press and may be 
drained off. Although the equipment is entirely adequate 
for the process, it has been so designed that it will be prac- 
tical for use in investigating other means of treatment. 


\ three-inch drain pipe has been constructed in each of 
the treatment tanks. in such a manner that it can be lowered 


(Concluded on page 83) 





Fig. 5. Agitator for two waste treatment tanks. The agitator is 


mounted between the two tanks 
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Automatic Equipment for Plating 


By Robert W. Shaffer 


Supervisor of Plating, 


Snap-On Tools Corp., Kenosha. Wis. 


NE can't help but notice that today the good ap- 
pearance of an article, which includes its finish, 


determines its salability. It therefore seems logical that 
the finish of a product is one of the important steps in 


Me ee a eee 


its manufacture. With so much thought being given to 


7 


ways and means of installing mechanical handling meth- 


. . . . . 
ods for the fabrication and assembling of a given product. 





the need for efficient continuous economical procedure in 
finishing operations should not be overlooked. It is the 
height of folly to have production move with clock-like 
regularity and precision along a production line, only to 
reach a jam in the plating or- finishing section with work 
piled up because antiquated methods are being used. 
Happily. however, many industrialists have taken steps 
to correct traffic jams in the finishing room by instal- 
ling automatic dipping equipment,—either for pretreat- 
ment in connection with organic finishing: or, where plat- 
ing is a part of the finishing process. the equipment may 
combine that for pretreatment as well as that for the 


final plating. In some plants equipment is installed for 
a jury Fig. 1. Idler end of an overhead, return type conveyor 


plating only. (Courtesy Hanson-Van Winkle-Munning Co., Matawan, N. J 


Automatic equipment may be divided into two general 
classifications: full automatic and semi-automatic. Semi- 
eutematic wachines are really not “comi-eutienstic” in Such machines are usually specially designed and ca! 
the strict sense of the term but are only semi-automatic be built to any length and for any production sequenct 
in the sense that they allow the timing of a deposit and The work is suspended from horizontally placed carriet 
reduce walking of the operator. All of the cleaning. rods, each carrying a number of racks. The rods are 
pickling and rinsing are done separately. moved along by two synchronized main conveying chains, 
Full automatic machines are of many types and may one at each end of the carrier rods. As the racks 4] 
be roughly divided into the following classifications: proach the end of one tank. the ends of the car 
straight-away or straight-line, and return type units. The rods come in contact with an extentioa cup or a ki 
return type units may be further classified into several on the chain of the transfer mechanism (consisti 
types among which are: the sidearm type. the elevator roller chain loops, one on each side of the machij 
type, the angle type and various types with the lifting operating in a vertical plane independently from t! 
machonion, dixactly ever the tenks conveying chains, but synchronized with them 
carry the work upward out of the one tank. 
The Straight Line Machine sprocket to advance it toward the next tank. and 
. diately lower it into it for the required time. con! 
The straight-a-way or straight line machines, are for to move along progressively, thus taking the work | 
mass production or for handling material that is ex- the entire series of tanks. Upon reaching the 
tremely bulky or too heavy for lighter units. or where the last tank. the work is removed and the rods 
current requirements per rack are extremely high, and to the starting point by a separate chain. Convevyi 
where straight line operation fits in with general operat- transfer chains operate continuously at a predet 
ing routine. This type has a loading station at one end speed. and all forward moving chains are in 
and an unloading station at the opposite end. the work synchronization. With the transfer chains operat 
advancing in a straight line from one point to another. dependently of the conveying chains. it is poss 
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(Above) Enameling end of conveyor showing 
baking ovens at right 





Fig. 2. Automatic straight-line type machine 
for galvanizing and enameling conduit. The 
unit is 207’ long and 15’ wide; is com- 
pletely automatic and operates under the 
supervision of one man. 





The production is 
ten 10’ lengths a minute, or a day's output, 
with a double shift, of 142,000 


(Courtesy U. S. Galvanizing & Plating 


Equipment Corp., Brooklyn, N. Y 


From the carrier at the end of this 207’ unit, the sprockets or spiders, which project on top, 


pick up lengths of conduit pipe and carry them through the various operations. To the right 


is the glass enclosed generator room. 


fast transfers and slow transfers. wide transfers 


irrow transfers, and yet have them all perfectly 


nize d 
RETURN TYPES 
return types, the principle of making a circuit 


irning the completed work to the starting point 
d. 


et 


te both loading and unloading being done at 
This point may be established either at 


r along one side of the unit, to suit the con- 


place. 
10 for handling material coming from or being dis- 
other departments. 
ire more compact than the straight line. taking 
OI space. 


eturn type unit consists of two 


parallel rows 
beneath the conveyor mechanism operating on a 

frame-work somewhat similar to that of the 

-* iv unit. having. however. but a single convey- 
Z FINISHING, 194] 
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ing chain. The work carriers are vertical members moved 
along by pusher pins spaced at intervals on the main 
conveying chain. The rack on which the work is sus 
pended is carried along until it encounters the transfer 
loop, which then carries the rack upward and forward 
and then lowers it into the next tank. In the retur: 
type machine only one chain loop is used at transfer 
points, the transfer loops also operating independently of 
the one main conveying chain, vet synchronized with it. 


Elevator Type 


The elevator type of full automatic dipping equipment is 
another that is commonly used for medium and _ heavy 
duty work. 


ing is similar to those previously described. the opera 


While the principle of the raising and lower- 


tion differs in that submersions are all made for the sam: 


leneth of time. the time of submergence being prede 
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Fig. 3. View of angle type conveyor showing various set-ups ot Fig. 5. Loading end of angle type conveyor. The conveyor is 
the tanks and the outline of the chain on the angle. loaded on the downward travel of the chain. 


(Courtesy LaSalco, Inc., St. Louis, Mo.) 


termined and the mechanical operation of the complete station to station. Or, a horizontal  cevlinder 
equipment being designed accordingly. Instead of con- replace the motor drive, making the — entir 
veying equipment along over a series of tanks, the com- chine’ hydraulically actuated. The — elevator 

plete operating mechanism is erected in the center of also be operated with a crank and connecting | 
a circle of tanks. Arms extend from this central me- rotating through 360° in raising and lowering the el 
chanism on which are hung fixtures or racks carrying the vator. Operated thus, part of the crank travel is utilized 
parts to be treated, or baskets or barrels if a number to operate a lever that moves the chain forward 
of small parts are to be immersed. These arms or car- advances the carriers. A third method of operating 
riers are mounted on rollers operating in guide channels. machine is through a chain on the sprocket drive, 
Two conveyor chains, one at the top and the other at the which case a separate drive geared to the forward di 


bottom, when driven move the carriers and_ the cuides chain moves the carriers from one station to anothe 


forward to positions over the various tanks successively. No matter which type of drive is utilized, both forw 


thus advancing the work from one solution to the next. and elevating drives are synchronized. 
The elevator, mentioned above, lifts the work out of one Whenever agitation is desired while the work is 
solution and lowers it into the next when in the propet solution. it mal be provided by a short up and dow 
position. This elevator is counterbalanced and slides on motion of the elevator. or the forward drive chain 
vertical guide tubes, moving up and down within a fixed be operated to move forward and backward within a sh 
distance. distance. The duration of the treatment may be _ varied 
The elevator mechanism may be operated by to suit the kind of work to be performed with a fixed 
hydraulic cylinders, using a geared motor to drive transfer time being maintained. 


the conveyor chains which advance the carriers from 
The Side-Arm Type 


Another automatic return type plating machine 
side-arm type. These machines can be designed for eith 
intermittent or continuous movement. In both types of ma 
chines, the operating mechanism is located between pa lel 
rows of tanks. This arrangement lessens the danger of at 
tack from corrosive fumes and permits easy ventilation 
In addition, lubricating oils. paint and dirt-that may be used 
in the machine cannot fall into the tanks and contaminat 
the solutions. The carrier arms are pivotly mounted 
chain brackets from the main chain and the plating ich 
are suspended from the carriers. The speed of thy 
veyor chain controls the transfer time from one t 
another. 

Continuous Movement: The transfer is made fr 
tank to the other by means of a hump type cam on 
the hardened rollers on the carrier arm drive upwards 
Fig. 4. Loading and unloading point of an overhead, return type and then into the succeeding tank. On account of the 
automatic plating machine. movement, the processing tanks must necessarily be 


Courtesy The Meaker Co., Chicago, Ill.) what longer than the tanks used for the same purpos 
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Side-arm type automatic plating machine showing some 
side-arms in process of transfer, and others carrying work through 


Fig 6 


the solutions. Loading station is at right. 


Courtesy Frederic B. Stevens, Inc., Detroit, Mich 


the intermittent type of movement is employed. In one 
type of machine. the carrier arms are raised and lowered 
eans of a transfer lever attached to the load carrying 
tank. When the arm reaches its top-most position the work 
is carried over the tank and the next transfer lever lowers 
it into the succeeding tank. 

Intermittent Movement: In this type of movement, the 
work is transferred from one tank to another by either the 
hump type transfer or by means of an auxiliary cam, the 
latter being synchronized with the single main chain move- 
ment. The work either remains stationary in the tank o1 
s moved through the tank by successive steps which are 
correlated with the transfer periods characteristic of the 

whine. The transfer time remains constant—at a pre- 
determined time—the only variable of time being the length 
i the rest period. 

Because of vertical entry into and exit from the tanks, the 
auxiliary cam type of transfer permits minimum tank length 
and thus minimum over-all length of the plating machine. 

\vitation of the cathode can be accomplished by employ- 
ing a special mechanism activating the carrier arm. The 


rate of agitation can be varied. 
al a oan | 
— 1 — 
== 
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Barrel type automatic machine for cleaning and plating 
small bulk parts. 


Courtesy Frederic B. Stevens, Inc., Detroit, Mich.) 
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In processes that require treating time less than the rest 
time, a delayed set down mechanism is provided. This me- 
chanism allows the holding of the work above the solution 
for any desired length of time and thus the treating time 
can be varied within the rest period. , 

One type of side-arm machine accomplishes the transfer 
from tank to tank through a curved load carrying track 
or cam. 

Stop and start mechanisms are used where the main 
conveyor operates at relatively slow speed, which means 
long exposures to the air between operation without the 
use of a stop and start arrangement. 

In the modified side-arm machine, the rack is swung 
from one tank to another, from the vertical to the hori- 
zontal position instead of the usual raising and lower- 
ing. This type of machine is said to be particularly 
good for small and cup-shaped pieces because when the 
racks are raised into the horizontal position any solution 
remaining in the cups is drained off. This type of 
machine obviously does not require a high superstructure 
as it is not necessary to have head clearance above the 
tanks equal to the length of the racks plus clearance 
because of the sidewise transfer of the racks. The cathode 
may be agitated sidewise in the solution as well as the 
usual forward motion. End sway is practically eliminated 
of the short length of the racks and thus close 
placing of the tanks is possible. 


because 
Automatic unloading 
is also possible with this type of machine and switching 
of racks can be readily accomplished while the machine 
is in motion. 


Angle Type 


This type of machine has been designed particularly 
for chromium plating. The main superstructure and con- 
veyor carrier chains are placed on a 30° angle to the 


vertical thus allowing the use of thick racks and close 


spacing. As the first rack travels up the 30° incline, 
it would also move outward so that the following racks 


would, so-to-speak, telescope underneath or in back of 
the first rack. If the chain were not at a 30° angle, it 
would be necessary to wait until the one rack had traveled 
its entire length plus clearance before the second rack 
could move into position. The use of the current col- 
lector principle enables the obtaining of high current 
densities. 


Small Parts Machine 


Another type of side-arm machine is extensively 


used for cleaning and electroplating small parts—bolts, 
nuts, and small stampings. This is of the tum- 


bling barrel type with baskets or barrels of perforated 
coated with rubber. They are 
on bronze supporting arms attached to the 


sheet _ steel carried 
conveying 
chain and extend downward at an angle of 45° from 
the horziontal. Hardened steel rollers on these arms com 
ing in contact with hump-type cams on the frame of the 
baskets tank and 


to lower them into the next. Two separate drives are 


machine, serve to lift the from one 

provided, one for the chain which moves tue arms carry- 

ing the baskets through the various stages of immersion, 

and the other revolving the baskets. Larger pieces not 

suitable for the tumbling barrel methods are handled on 

a similarly designed rack machine, having a series of cast 
(Concluded on page 83) 
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A Short Research on the Effect of Base 


Metal Polishing on the Character 
of Nickel Plate’ 





fhree different types of steels, namely, hot rolled 
bumper steel; commercial cold rolled steel, and “per- 
fect” cold rolled steel were subjected to different pol- 
ishing procedures with grits varying from 90 to 220 
mesh and 0.001” of nickel was applied from a modified 
Watts solution. 

Salt spray tests were made on the various panels to 
evaluate their relative porosity. It was found that the 
polishing grit size and procedure had a marked influ- 
ence on the porosity of the nickel coatings as was 
previously shown by Phillips some years ago. The 
coarser grit sizes tended to cause more porous 
nickel coatings and final finishing with a 220 grease 
wheel gave superior results. It was indicated that 
scratch elimination was not definitely necessary so long 
as a smooth effect is obtained on the scratched tops 
combined with some diminution of scratch depth and 
width. 


Introduction 


The effect of surface condition of the base metal on 
porosity of electrodeposits has been frequently men- 


tioned. Among many authors, to select a few noteworthy 


examples, Hothersall and Hammond‘ discuss surface By W L Pinner 


roughness as being one of five major contributing factors 


t ) {ve > P icke > 4 ‘ 
to porosity. Phillips developed that a nickel plate on a a ee 
rough polish is more porous than a similar plate on a Houdaille-Hershey Corporation 


smoother polish. Bower® in a _ recent publication, re- 


vealed that loose grain polishing. comparable to a burn- “wy Steed, ——_ : l 
sipie O attainment. sretore, one does ee! 

S ©° operatio yrrovided a s ace for ; late of su- ; ; 
ishing operation, provided . - on wo sages - : concerned with the steel and with the damage, 
perior quality to that obtained from ordinary polishing provement, obtained through p lishing It is the a 
procedures. , , opinion that, in a well conducted plating process, far 
Specific and detailed information on the effect of well- lc, Wide ak oh neti Mb ee it all 
. ° tile é é oO osion ¢ ( Ss are ; 1 t 
defined basic metal defects on the plate is not yet avail- ill: alt the tae ented 
: con ) oO e pase etal. 

able. Thus, as a generality, non-metallic inclusions, pores, le eee eile Behe foi ole 
: : . . ° Ss eseart . ) ate prietl,. Ss ¢ tel 

scratches and other similar imperfections in steel have nag al mak ok ic aie saplet 
° CTO 0 0 i more CO mete 


tion of the effect of different types of polishing 


the corrosion resistance of a plate subsequently applied. The 


been more ol less vaguely defined as being harmful to 


, results, published as obtained, are admitted 
Sand blasted surfaces have been described: as being in- e . ; 
: few in number and hence might not properly be 
ferior to polished surfaces. On the other hand, un- , ; 
nated as conclusions. However, the trend of tl 

polished surfaces of good cold rolled steel have been . ‘ ES ee 
rosion results obtained were quite definite, justifyir 

shown! to present an excellent base for a plate whereas ‘ : ‘ ——— : : 
t publication and justifying further work in seeking 

polishing such a surface decreases the corrosion resistance 


of the plate. 

It follows, therefore, that if perfect steel could be used 
for plating. and if articles could be fabricated with the 
development of no necessity for polishing, then a _ re- 


son for them. 

More specifically. this paper describes an attempt 
determine the effect of several different kinds of 
well defined polished surfaces on corrosion res 


and other characteristics of the plate obtained. It 
search such as the one here reported would be unneces- , er i 
: : author’s firm conviction that such work as is h 
sary. The plater or corrosion engineer could then de- : : - 
; ; ; lished should be amplified and further extended 
vote his entire attention to means of prevention of por- . : 
‘ : : like manner to all base metal defects as mentione: 

ositv as created in the plating operations. However. 


neither of the above conditions are even remotely pos- P Reneinted feces Precesdings of Annual Mestion of ARS. 04 
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Experimental Procedure 





purpose of the research. three different kinds 
were used: (1), a 1085 hot rolled, heat treated 
- | teel: (2), a LOLO commercial grade of cold rolled 
4 <f a selected grade of 1010 cold rolled steel 
a highly finished surface and which presum- 

- substantially free from surface imperfections. 
of a size 3” by 8” of the three different steels 


lished in twelve groups, each group consisting 


ear ete 


three to six duplicate pieces. The individual 
liffered from each other in being polished with 
nt kind, or sequence of kinds of polishing grain. 
\ nels were plated alike in a modified Watts nickel 

[he average plate thickness applied was 0.001", 


be Leo 


efforts were made in racking and anode spacing to 
nsure substantially the same distribution and amount of 
all pieces. Subsequent checks revealed that 

this had been accomplished, within expected limits. In 
iting operation, to further insure uniformity, twelve 

es were plated at once, these involving, in each case, 
After plating, the 
< were salt spray tested in the as-plated condition, 


ece each of the twelve groups. 


without buffing. 

[he polishing procedures employed on each group are 
shown in tables 1 to 4 inclusive, including also the salt 
spray values found. A word is necessary in explana- 
tion of these tables as far as the polishing procedures 
ire concerned. The operations performed are indicated 


hy the letter X. 


for example, groups 1 to 4, instructions were given the 


In the case of single grain polishing, as 


polisher to remove sufficient metal to get down to a good 
surface. Naturally, this required more work on any one 
erain on the hot rolled stock than it did on the cold 
les On the “perfect” cold rolled steel. only enough 
work was done to produce, in the opinion of the polisher, 
finish characteristic of the grain involved. 

In the case of multiple operations involving a_ suc- 
cession of grain sizes, the operator was asked to follow 
the original grain with only one pass over the finer 
erains so as to still leave on the surface the effects of 
the coarser grit. In other words. in the case of the 
No. 9 group. for example, the purpose was to polish 
90 grain down to a good surface and then merely 

Knock the tops of the scratch off” with the 220 grain. 
[he physical appearance of the finished pieces, and a 
lograph analysis of the surfaces so obtained indi- 
ited that the intended purpose had, to at least some 


been achieved. All polishing operations indicated 


l 


lone on a dry wheel. unless indicated 
oreas wheel by the letter G. 


as being a 


salt spray tests were conducted and evaluated ac- 
to the method outlined by Baker‘, a brief sum- 

‘! which is given in appended sheets. The polish- 

rains used were analyzed to insure their correct 
the analyses being carried out by means of the 
Testing Sieve Shaker. | 
d 


These grain analyses are 


Sheer A. sah ee 


idition to the salt spray tests, photomicrographs 
le of typical structures found on rough and 
polished surfaces. Also, photographs were made 
ns of actual production parts illustrating certain 


haracteristics resulting from different types of 


ae) we 
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Table No. 3 
polish. And, as noted above, profilograph measurements 


of the surfaces were made and are shown. 


Results 


Tables 1 to 4 inclusive show the results of 96 hour 
salt spray tests, judged and evaluated, as remarked above, 
by the Baker method. 

By reference to the appended brief description of this 
method, it is noted that the highest possible score attain- 
able is 114. which would be that of a piece judged per- 
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Table No. 4 


fectly free from rust for the entire duration of the test. 

Table 1 shows the average salt spray value for three 
pieces in each group on 1085 hot rolled spring steel. 
Table 2, 


each group on the same kind of steel. 


a re-check, shows the averages of six pieces in 
Table 3, on 
commercial cold rolled steel, is based on the averages 
of six pieces of each group, and the same number of 
pieces per group comprised the averages shown for “Per- 


fect” cold rolled steel in Table 4. 


Discussion of Results 


Considering the 1085 steel first, and with reference to 
Tables 1 and 2, it is first noted that Phillips results 
are verified. Groups 1 to 4 inclusive, representing single 
grain operations each, exhibit increased corrosion resist- 
ance with decreased polishing grain size. Group No. 5, 
being in reality a combination of groups 1 and 2 shows, 
as might have been predicted, a lower value than for 
group 4 and rather comparable with groups 2 and 3. 
Group 6, embodying a combination of groups 1, 2, and 
3, appears to fall properly in line, when compared to the 
previous ones. 

It will be noted that all of the rest of the groups rep- 
resent panels finish polished on a greased wheel. Of 
these, group No. 7, was finish grease polished on No. 
150 grit, the balance being finished with No. 220 grit. 
With the single exception of group No. 12, concerning 
wheel 


which especial comment is required, all greased 


finishes are superior to dry wheel finishes. Grease ap- 
plied on a No. 150 wheel created an improvement over 
the same combination with No. 150 dry only. It is pre- 
sumed. in the case of Group 7 as compared to Group 6. 
that additional work was done only on the tops of the 
Groups 9, 10, and 11 


dence of improved corrosion resistance from work done 


scratches. present striking evi- 
only on the tops of the scratches, or work resulting in 
a slight lessening of the scratch depth with a rounding 
The results obtained on these 
so. particularly 


off or levelling of the tops. 
three groups were interesting that Group 
9 was selected for further study in an effort to determine, 
if possible, what fundamental reasons lay back of the 
improvement found. This group, it is seen, represents 
the combination of the two extreme sizes of polishing 
grain used. On visual examination, and on _ profilograph 


analysis, the No. 9 group appeared to be relatively badly 


8 





scratched. Nevertheless, it possessed good corros 
sistance because of an alteration of the size or 
the scratches which however, still were found to 
larger size than those of the No. 8 or No. 12 
The fact that, in tables 1, 2, and 3, 


given the top rating is regarded as rather incider 


group No 


logically this group should not be superior to th 

groups finished with a No. 220 greased wheel. 
Before discussing the further study made of 

9. as indicated above, the corrosion test results 

other steels will be concluded. It will be recalle 

group No. 12 of the 1085 steel was marked abo, 

special comment. In the light of the balance of 

the averages found on this group appear to by 

Of the nine pieces tested of the N 


pieces 


explainably low. 


12 group, seven rated in the neighborhood 
100. The other two pieces were valued at 38 and 43 
respectively. It is suspected, but not known, that these 
two pieces may not have been ground down complete) 
through the outer layer of scale with the No. 220 
and that, 


be due to causes external to the investigation. 


consequently, the early failure noted 


Considering, next, Table 3, giving the corrosion test 
results on commercial 1010 cold rolled steel. it is noted 
that the general trend is the same as that for the 1085 
stock. 


than dry 


Greased finishes show, in general, values highe 
finishes. Also, successively finer grains result 
generally in improvement. ‘The fact that Group 2 
valued smaller than Group | may not readily he 

plained, although it might be if the exact amount of steel 


removed in the two groups were known. 


It is interesting to note that the values found for this 


steel as a whole are not as high as those found on the 


1085. steel. 


definitely 


It is the author’s opinion that this fact is 
associated with the inherent character 
two steels. In the actual production processing of then 
pores and slag inclusions near the surface are much more 
1010 steel. This thought is 


further borne out in the fact that the individual results 


often encountered in the 


obtained from each of the six pieces of each group are 
erratic whereas, with the single exception noted above. 
the results on the 1085 steel were quite consistent. It is 
therefore concluded. that superimposed on the polishing 
procedure effect. is the effect of basic steel impertections 
Nevertheless, the trend of results obtained is rather def 
nitely in line with those of the 1085 groups. 


Table 4, 


“Perfect” steel, appears at first to be a contradicti 


showing the results of the study on 
inasmuch as all results except for 
Group 1, however, does show as before. the 
of rough 
the fact that this steel was substantially free fron 


Group | are 
good. 
polish on corrosion resistance. Considerir 
face imperfections and scale, it is known that less 

ing was done on this stock than on either of the 
two. It is therefore possible, although not known 
the scratches introduced by all grains except 90 
comparable with the finer grains only on the other 
The fact that the above presumption is not known 
mittedly a weakness existent in this research, recos 
too late to remedy. Future work should embody a 
nite knowledge in each case, of the wheel contact 
wheel pressure. and amount of metal removed fror 
surface. 
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Exploration of Results 


npting to explain the corrosion results obtained, 
9, and 12 were selected as being the most 


ones for comparison. Group 8 was also con- 


 . representing a possible commercial polishing 
&F§ on a part requiring a No. 90 grain as a 
° st orit. 

4 ipper curve of figure 1 shows a_ profilograph 


ff a commercial 1010 steel ground with No. 90 


| wer curve in this same figure is a surface ground 
with No. 90 grain, then followed by No. 220 dry and 
2) ereased wheels. These are the surfaces represent- 
roups | and 9 respectively. As a matter of interest, 
it should be mentioned that the vertical depth of scratch 
indicated, from the highest peak to the lowest depth is 
about 0.00008” 
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1 ~ 


on the No. 90 grain, with an average 
approximate depth of about 0.00005”. The maximum 
vertical depth of scratch on the No. 9 group curve is 
seen to be about 0.00003”. with an average depth of about 
0.000015". Horizontally, the surface covered by the pro- 
filograph represents a distance of about 0.05”. 


Figure 2 shows profilograph analyses of groups No. 


8 and No. 12. 


are similar in scratch analysis. ‘The upper curve is of 


As would be expected, these two surfaces 

group 12, being 220 grain only. It is seen, by com- 

parison with the curves in Fig. 1, that the maximum 

vertical depth of scratch is 0.00001”, with an average 
depth of about 0.000004”. 

The scratch appearance represented in both curves of 

Figure 2 is that which is generally accepted in industry 

’ as a pleasing finish on such steel parts as bumper bars, 


$| | 
















































































Upper) Profilogroph of 1010 steel ground with No. 90 
Lower) Profilograph of steel ground with No. 90 grain fol- 
lowed by 220 dry and 220 greased wheels. 
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grille bars, bumper guards and the like. The scratch 
appearance represented in both curves of Figure 1 is 
definitely not acceptable, according to existing standards 
of visual inspection. According te information developed 
in this work, group No. 1 should justifiably be condemned 
on the basis of both appearance and of corrosion resist- 
ance. Now, however, comparing group 9 with groups 
8 or 12, the strikingly interesting point is that here have 
been developed two different scratch appearances, one 
definitely superior to the other, yet both possessing at 
least equal corrosion resistant properties. While it is 
improbable that the bottoms of the original 90 scratches 
in the No. 9 group have been altered by the 220 grain, 
nevertheless, as shown, the tops have been knocked off, 
reducing the scratch depths. This should also have pro- 
vided for the existence of narrower scratches with areas 
between them more closely approaching “level” spots than 
originally existed. 

It is proper also to particularly note the results obtained 
on group No. 7 as compared to group No. 6. By the 
addition of a 150 grain greased wheel to the surface 
obtained from the No. 6 group operations, marked im- 
provement was obtained in two instances, (tables 1 and 
3) and some improvement was noted in another, (table 
2). Profilograph analyses of these two groups were not 
made; however, the physical appearance of the two groups 
revealed a much more scratchy surface than in group 12. 
Group 7 was somewhat improved in appearance over 
Group 0. It is probable that the cutting powel! of the 
150 greased wheel was roughly the same as a No. 220 
dry wheel. 

The discussion of the profilograph curves is not com- 
plete without mentioning that the scratch depths shown 
are not the true depths. The needle of the instrument 
is, of course, dimensional and does not penetrate nor 
record scratches into which it cannot enter. As a con- 
sequence, all scratches may be somewhat deeper than 
shown or indicated. By the same token, a rounded 
bottom, wide scratch of a given depth would be recorded 
as being deeper than a narrow pointed scratch of the 
same depth. 

The author also wishes to point out at this time that 
the curve representing the No. 90 polished surface is a 
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Fig. 2. Profilographs of groups No. 8 and No. 12. 
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Fig 


Fig 


Photomicrograph of nickel plate on rough polished steel. 


500 x 


Another view of nickel plate on rough polished steel. 500 x. 


Fia 


5 


Nickel plate on smoothly polished steel 


500 x 


Fig. 6. Another view of nickel plate on smoothly polished stee! 
500 x. 


free hand enlarged duplication of the original 
ograph curve. Due to a function of the instrur 
was necessary to make the original recording 

size of the other curves. Hence, for true compari 
this curve was enlarged to be of the same com 
size with the others. 

In an effort to detect fundamental differences, exist 
in the plate over rough or smooth polished surfaces 
amination was made of one panel from group | 
rusted badly in the salt spray in 24 hours, and als 
a panel from the No. 12 group, which was _ perfect 
the conclusion of the test. At points where rusting 


red on the one piece no intelligible observations 


possible as the entire structure was corroded. Lert 


typical crystal groupings were observed, howev 

are reproduced here for such interest as they may possess 
Figures 3 and 4 are photomicrographs made at 

diameters of the nickel plate on rough polished st 

Particularly in the deepest scratches there will be 

the distinct tendency of the nickel crystals to grow 

to the surface on which they are deposited. 


where the crystals join. a distinct and co 


Fig. 7. Section of nickel plate containing a foreign particle in 
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ondary from the base metal to the surface of 

i s seen. 
oyres 59 and 6 show the nickel plate on a smoother 
s| surface. No such arrangement of crystals is 
as was noted on the rough polished surface. 
lt rvstalline structures of electrodeposits shown here 
en previously noted by many _ investigators. 
Whether or not corrosion occurs at the grain boundaries 
4 matter of argument which claims adherents to both 
<ides of the question. If those in favor of the grain 
houndary theory are correct, then structures such as are 
ted Figures 3 and 4, possibly more accentuated 
ld explain the lack. of corrosion resistance on such 
s. On the other hand, the particular areas shown 
did not fail on 96 hours in the salt spray. However, 
for the sake of argument, it is to be noted that Figures 
5 and 6 are free of continuous grain boundaries. One 
should note particularly that in the one larger scratch 
s} in Figure 5, a start of this formation occurred 
which. however, only continued through one-half the 


te thickness and was then closed or disrupted due to 
rference from adjacent crystal growth. Proponents 
the grain boundary theory might say that this would 


ite why, on a given surface, an increase in plate 
kness 1S sO important for corrosion resistance. The 
regrets that photomicrographic analyses were 
ide prior to the salt spray test, possibly after a 
ducted ferroxy! test’. Time did not permit 
ecessary duplication of work and the inclusion of 

in investigation in this research. 
In Figure 7 is shown a section of the plate, accidentally 
scovered, containing a foreign particle inclusion. This 
le was probably metallic in nature as plating pro- 
from it and structure was affected by it. Crystals 
seen growing normal to the particle surface and 
terference caused by neighboring crystals results 
ntinuous semi-circular crystal boundary. If this 
imorphous in character, is low in strength 
: 1 nodule might well have been completely pulled 
buffing. leaving as seen. a very thin laver of 
the steel and appearing as a pit. To the right 
iodule may be seen the same ervstal formation 


Figures 3 and 4. 


Incidental Observations 


s been frequently noticed in production processing 
shed steel that, apparently independent of clean- 

0 plating procedure, certain parts would exhibit 
nodular characteristics in the plate. Invariably 

was definitely known that the plating process 

is not responsible, nodulized deposits have been 
parts where the polish scratch appearance was 

| his has been noticed on one piece of several 
ultaneously plated or on certain sections of the 
laracteristic has been shown by W. R. Mever’. 
- exhibited photomicrographs showing how a 


the base metal could result in a nodule in 


lect was noticed to a slight extent on the panels 
for this research. It was notably absent on all 
ardless of grain size used. in those groups 


ith a greased wheel operation. 
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Photograph of 1085 steel after plating. The plate was rubbed 


with a greasy rag to show up nodules more clearly. The left hand 


panel is steel polished with 90 grain only. The center panel was 
polished with 90 grain followed by 150 grain dry wheel. The right 
hand panel was polished with 90 plus 180 greased plus 220 greased 





Fig. 9 
with 90 plus 150 plus 180 greased wheels. Right hand panel was 
polished with 90 plus 150 dry plus 180 greased plus 220 greased 
wheels 


Fig 


10 


wheels. 


ote ar 
a 


Left hand panel polished with 90 grain only. Center panel 





Left hand panel unpolished. Center and right hand panel 
polished with procedure given under group 8 
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Figures 8, 9, and 10 are photographs made of sections 
of 1085 steel after plating, to illustrate the points noted. 
The nickel plate on these sections was rubbed with a 


greasy rag after plating in order to show up nodules 


in the plate more clearly. The left hand panel of Figure 
8 is one end of a piece of steel polished with 90 grain 
only, whereas, the center panel of this figure is the other 
end of the same piece ot steel, polished with 90, fol- 
lowed by a 150 dry wheel. The right hand panel is a 
plated piece which had been polished with 90 plus 180 
greased wheel plus 220 greased wheel. In Figure 9, the 
left hand panel is polished with 90 grain only. The center 
panel is the other end of the same piece polished with 
90 plus 150 plus 180 greased wheel. The right hand 
panel of this group is polished with 90 plus 150 dry, 
plus 180 grease, plus 220 grease. In the above two 
figures the effect of polish on nodule formation is rather 
clearly demonstrated. In Figure 10, the left hand panel 
was unpolished, hot rolled 1085 steel, whereas the center 
and right hand panels were two pieces plated at the same 
time, which had been polished in accordance with the 
procedure given under group 8. Here again is shown, 
even on hot rolled steel, the damage which may be done 
by polishing as far as nodule formation is concerned. 






Tentative Conclusions 


It was stated at the outset that the author considers 
the data presented as being incomplete and that, to be 
accepted as established facts, should be substantiated by 
much more elaborate and detailed work than is presented 
here. Hence. the heading ““Tentative Conclusions” to this 
section of the paper. The conclusions reached by other 
investigators already mentioned is substantiated that polish 
on the base metal does have a real effect on corrosion 
resistance and character of nickel plate. Also, as men- 
tioned by many before and established inferentially here, 
pores, scale and similar imperfections in the base metal, 
exert a profound effect on the properties of the plate. 

However, if the results here published are verified, 
something else besides scratch depth apparently enters 
into the picture. While the exact definition of harmless 
scratches is unknown, indications are that some relation 
exists between corrosion resistance of the plate and 
scratch shape or width and, within certain limits, inde- 
pendent of depth. 

Further, if these results are verified and are extended, 
then it may be possible to define fundamental causes of 
many failures or improvements developed in the plating 
industry. If the crystal boundary theory is correct, one 
can clearly understand why, for example, no polish on 
a good cold rolled finish is better than a polished finish. 
Superior results obtained by high finishes on steel are 
explained, likewise superior corrosion results on buffed 
copper under nickel. The poor corrosion resistance of 
nickel over sand blasted steel is also explained. 

On the other hand, considering group No. 9, poor 
scratch appearance need not necessarily involve that the 
piece is poorly corrosion resistant. It would appear, 
from the data here published that a certain amount of 
work with a fine grain plus grease is of major importance. 
A full substantiation of these results would apparently 
lead to the conclusion that scratch elimination is not 
definitely necessary as long as a smoothing effect is 
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obtained 


on the 


scratch 


tops 


inevitably 


some diminution of scratch depth and width. 


lf the 


sistance 


nomical use of bright nickel would be created. 


above 


> statements 


to slightly 
could be overcome, additional possibilities to the 


more 


are 


verified 


scratched 


appearing 


and if 


combi 


Generally speaking, bright nickel is now applica 


articles in which no coarse polishing scratches are 


well ki 


dent. It is rather 


polishing 


scratches 


in 


bright 


10own_ that 


nickel 


to 


is a 


“smoot 


more 
buffing operation than a similar attainment on grey 


Now, however, if these polishing scratches are \ 


handled as indicated above. it is probable that the 


tective value of bright nickel should be as good as tha 
This 


if found 


of Watt 


should, of 


Ss nickel 


course, 


Or 


be 


such 


surfaces. 


verified and 


one further step toward the more extensive use of 


nickel will have been created. 
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No trace of rust can be detected 


Very Slightly Rusted 
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very 


tion just showing traces of rust. 


-A close 


Slightly 


Rusted 


examination 


show distinct signs of rust. 


Noticeably 


table: 
© SALT 
8 16 24 
1 5 6 
, 
2 3 4 
l 2 3 
0 0 0 


Very 


Rusted—A 
amination would show presence of rust 


Noticeably 


values are 


SPRAY 
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bi Polishing Grain Analyses 


Specification 


Yo Allowed On Sieve Actual Found 
No. 90 Grain 
None 70 0.4 
15% Max. 80 8.2 
40% Min. (100) 55.3 
70% Min. (120) 33.3 
140 2.6 
3% Max. Pan. 0.2 
2 \ (,rain 
None 100 , 
15% Max. 120 5.4 
30% Min. (140) 45.4 
60% Min. (170) 34.0 
230 13.2 
3% Max. Pan. 1.6 
N ) Grain 
None 100 None 
15% Max. 140 1.8 
40% Min. ((170)) 19.0 
( (200) ) 46.3 
75% Min. ( 230 ) 128 
Pan. 20.0 
N ) Grain 
None 120 None 
15% Max. 170 0.2 
40% Min. ( (200) ) 41.9 
( (230) ) 4.2 
65% Min. ( 270 ) 26.1 
Pan. 27.7 
No. 220 Grain 
None 140 0.1 
15% Max. 900 re 
40% Min. ( (230) ) 2.7 
((970)) y 4 Re 
60% Min. ( 325 ) 52.1 
Pan. 15.7 








Treatment of Plating Room Waste Water 


(Concluded from page 71) 


to the bottom of the tank or raised tu a height of approxi- 

six feet. This enables the top, or clear, water to be 
a ted down to the slurry line and discharged into the 
sewer system. The slurry is then pumped through another 


pipe from the bottom of the treatment tank into a 
press, from which it can be removed in cake form and 
disposed of, 


Chemical Control 


procedure of analysis that we have set up at the 

ent plant is rather simple, and does not require an 

ced chemist. The first procedure is to make a pH 

nation of the sample, and calculate the amount of 

‘ssary to lower the pH to 3 or below. It was found 

> most satisfactory results were obtained by making 

ki um sulphide additions at a pH of 3 or lower. The 
2 ted amount of acid is then added to the treatment 
t d agitated for at least five minutes, when another 
is taken. This sample is then tested with barium 





\L FINISHING, 194] 


February, 








sulphide in test cylinders, to determine the amount required 
to reduce the yellow color to green. A set of color stand- 
ards was made up to give an indication of the amount of 
barium sulphide required. After suflicient barium sulphide 
has been added to reduce the yellow color, the pH is again 
determined, and enough lime is added to raise the pH to 
6 or above. This forms a fairly heavy floc, and the solution 
settles clear and colorless. 

\fter satisfactory test treatments have been secured, the 
amount of barium sulphide and lime necessary to add to 
the treatment tank are calculated from these tests. 

The required amount of barium sulphide is then dis- 
solved in hot water. Two mixing tanks have been installed 
in the treatment building for this purpose, as previous!) 
stated. 
tank, with an agitator, and is used for dissolving the barium: 


One of these tanks is a 400-gallon round wooden 


the other is a 100-gallon wooden tank, used mostly for dis- 
solving lime. These tanks are piped to a common centrifugal 
pump, in order that the solutions may be pumped into either 
of the tanks. 
then pumped into the treatment tank while stirring, and 


treatment The barium sulphide solution is 


stirring is continued for at least five minutes. The calcu 
lated amount of powdered hydrated lime is then suspended 
LO% 


suspension. This is then pumped into the treatment tank 


in the smaller solution tank to make approximately 


and stirring is continued until the floc coarsens. The process 
requires approximately another five minutes. 

The treatment tank is now permitted to settle for at least 
one hour, after which the filter press pump is started, pump 
ing the settled slurry into the press. The decanting of the 
top water may be started as soon as the slurry settles below 
the top of the drain. This generally takes two to three hours, 
but we have found it more satisfactory to permit the solution 
to settle overnight. decanting the top water the following 
morning. 

The above procedure has been found to operate quite 
satisfactorily by filling and treating one tank while the 
second tank is being decanted and filtered. Under this pro- 
cedure, each tank completes its cycle every other day. 





Automatic Equipment for Plating 


(Concluded from page 75) 


aluminum arms, each carrying two or more plating racks. 

The manufacturer who has been under the impression 
that it requires a large production of a similar type of 
work to warrant the installation of automatic dipping 
equipment, may find that among the many designs offered 
there is one that exactly meets his own plant require- 
ments. Automatic finishing means increased production 
at lower costs, more uniform results and more orderly 
premises, making for better housekeeping and improved 
working environment. 

EDITOR’S NOTE: For supplying helpful data as well! 
as for the loan of pictures used in this article, we grate 
fully acknowledge the courtesy of the following manufac 
turers: 

Hanson-Van Winkle-Munning Co., Matawan. N. J. 

The Meaker Company, Chicago, Illinois, 

Frederic B. Stevens, Inc., Detroit, Michigan, 

LaSalco, Inc., St. Louis, Mo.. 

Brooklyn, 


U. S. Galvanizing and Plating Equipment Corp.. 
N. Y. 
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Chapter 6 


Fundamentals of Science Relating 








Ps 
ay 


acids brings up the 
subjects of pH and indica- 
now well known and _ essential 
plater. So as not to interrupt 
trend of thought, however, these 
s will be treated in an appendix 


ypment of the conception of a 
irallel and similar to that de- 
viously for an acid, and, carrying 
further, a base may be de- 
purposes as a substance that 
OH-, called the 


solution. rhis 


hydroxyl ion, 
characteristic 
ill bases (alkalies) is evident 


wing: 


si V lroxide: 

NaOH => Na 1 OH 
vdroxide: 

KOH => K i OH 
hydroxide: 

NH.OH = NH - OH 
xide 


OH = Ni tL 2OH 


bstances have the OH combina- 
heir formula (for example, ethyl 
H;OH) but these do not form 


| 


ion (OH-) in solution, so they 
bases and do not act like bases. 
Notice that bases are really combinations 
yvdroxyl group (OH-) with a metal, 
im ion (NH,+) being included 
ass because of its similar proper- 
[he bases, known also as hydroxides, 
nsidered as combinations of metal 
vith water, for example, calcium 
side |Ca(OH).] being a combination 
oxide (lime, CaO) with water. 
ilogous to the non-metallic oxides 


vdrides) forming acids with water. 


TABLE Ill 
Properties of Acids and Bases 
Acids 


ppery to feel. 
ndicators to certain colors. 


lectricity and are decomposed 


m hydrogen ions in water. 
bases. 
bination of (a) hydrogen with 


or (b) non-metallic oxide with 


Bases 
taste. 
feel. 


ndicators to different colors than 


ectricity and are decomposed 
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Chapter 6 concludes the discussion 
on the properties of acids and bases. 
Hydrogen ion concentration and _ indi- 
cators are briefly considered. 
Can form hydroxyl ions in water. 
Neutralize acids. 
Are combination of metal oxide with 
water. 

In both acids and bases, those substances 
which ionize extensively, giving high con- 
centrations of hydrogen ion or hydroxy! ion, 
are respectively strong acids or bases; those 
of a medium degree of ionization are mod- 
Table 


IV gives some of the acids and bases of 


erately strong acids or bases, ete. 


importance to platers: 


TABLE IV 
Acids and Bases Used by Platers 


Acids 


Strong Hydrochloric, nitric, sulfuric 

(known also as the mineral acids). 
Voderately 

fluoric, acetic, oxalic, formic. 


K eak Bori ’ 


Hydrogen sulfide. 


Strong — Phosphoric, hydro- 


carbonic, hydrocyanic acids, 


Bases 
Strong-Sodium, potassium, barium and 
calcium hydroxides. 


Voderately 


ide and some organic derivatives, silver, 


Strong—Ammonium __hydrox- 
copper, cadmium and nickel hydroxides. 


R eak 


hvdroxides. 


Aluminum, chromium and _ ferri 


Water, 


slight extent, may be considered both a 


which ionizes to an extremely 


weak acid and a weak base since: 
H:O0 — H+ + OH 


The reverse of this reaction, which takes 
place to almost 100%, shows the most 
important thing that happens when bases 
neutralize acids (or vice versa): 


OH- + H+ —~ H.O 


i.e. the hydroxyl ion of the base always com- 
hines with the hydrogen ion of the acid 
to form water and this happens because 
of the very strong inclination of water to be 
un-ionized. 

The other compound that forms as a 


result of mutual neutralization is a_ salt, 
which checks the historical conception de- 
scribed above. <A salt is now defined as a 
substance containing a _ positive ionizing 
atom or radical (not hydrogen) combined 
with a negative ionizing atom or radical 


(not hydroxyl). The hydrogen and hydroxy! 


194] 


group may be present but only in additior 
to the other atoms or radicals. 

From this definition, it is not only tl 
result of the neutralization of an acid and 
a base that is called a salt. Salts may also 
be formed by the action of metals on acids 
(See next chapter on Chemical Reactions) 
In fact, acids at one time were defined as 
substances containing hydrogen which could 
be replaced by metals to form salts. Ex 


amples of salts are common: 


Sodium chloride: 
NaCl > Na . © 
Nickel sulfate: 
NiSO, > Ni t- SO, 
Cadmium cyanide: 
Cd( CN), —~ Cd i. 2 CN- 
Sodium _ bisulfite: 
NaHSO; — Na HSO; 
Hoos = + SO, 
Basic copper carbonate 


Cu.(OH).CO, — 2 Cu .. 90H CO 


When a hydrogen ion is formed as a re 
suit of the ionization of a salt, as in the 
case of sodium bisulfite, the latter is called 
an acid salt. Similarly, when the 
hydroxyl ion is formed, as in the case above 
of copper carbonate, it is called a basic 
salt, With neither of these ions formed, 
as in the first three illustrations above, th: 
normal salt. With a 


few exceptions (as in the case of mercury 


substance is a 


and cadmium) salts in general are con 
sidered to ionize 100%. 

The formation of salts from acids and 
bases can perhaps be best visualized by 


noting the following: 


In water: 
NaOH => Na L OW 
HCi > Cl | 1 
or or 
Nal in HO 


lf the water is evaporated, only sodium 
chloride (NaCl) is left. Other 


teristics of salts, as well as of acids and 


charac 


bases, will he described in the next chapter 


under Chemical Reactions 


Appendix To Acids, Bases And 
Salts—pH 


The concentration of hydrogen ions in 
given solution, as we have seen, determin 
the “intensity” of the acidity in that sol 
tion. For example, if equal weights or eve: 
equivalent weights of borie and sulphuric 
ulded to a nickel solution. the 


plating results would be 


acids were 
entirely differet 


in each case because the 


concentration 
the hydrogen ions furnished by these tw 
different, or 
other words, one is a weak acid and _ the 


her a strong acid. The plater ha 


ac ids would he entirely 


ol ilread 
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bee i say The pH would be 


differ For our purposes, we may think 

of pli 1 measure of the hydrogen ion 

concentral I The ist ot this term ind 

} i! pH numbers come about 
+} wa 

\ e mentioned that water lonizes to 

extent n ery pure water 

HO eutral water, at room tem 

peratul the concentration of hydrogen tons 

it O.OOOOOOL norma The term 

norma wi be discussed in the next chap 

bor vdrogen, it means 0.QOQO00L gram 

per biter lr mathemati .. this number 1s 

vritten LO and the number 

Is calit I pH ot the solution since it 1s 

I if i to know this number to be 

ible to compute the hydrogen ion concen 

! lil ‘ this hgure ol was obtained 

on neutra water ind since every neutraliza 


1) 


tion between acid and base really means 
the reaction 

On H > HO 
a pl ol signifies a neutral solution A 
pH higher than indicates an alkaline 
solution and a pl lower than 7 indicates 


n acid solution \ hydrochloric acid 
solution is 0.14 normal and its effective 
ionization is more than 90°. The hydrogen 


ion concentration is therefore 0.12 normal. 
rhis 
matics as 10 The pH of 


0.9] 


number may be expressed in mathe 


this solution 
herefore In a similar way, the pH 


of any solution may be derived, or knowing 


the pH, the 


be fh 


hydrogen ion concentration can 
gured 
pecularities about pH 


that the 


There ire a tew 
numbers Notice, for 
the pH, th 


this is 


example, lower 


higher is the acidity The rea- 


son for evident from the above or by 


I iking 


10O-* or 


a simple example Thus pH 4 means 


0.0001 (4 decimal places) normal in 
hydrogen pH 2 0.01] 


which is 100 


ions. means 10 or 


normal times the acidity of 


pH 4. This example illustrates another fea 
ture. Each unit change in pH (as from pH 


a ten-fold change in acid 


> to pli 2) 


itv, so that the 


means 


) 


decrease from 4 to 2 In 


the above example meant an increase of 10 


x 10 or 100 times in acidity 


Methods 


industry, are 


of measuring pH, in the plating 


commonly of two 


types The 


most common is a colorimetric method using 


standard solutions, glass discs or 


paper. The 


other which came into vogu when the pH 


of evanide baths like the Rochelle copper 
was learned to be important, uses an ele¢ 
troche ’ yvstem with a glass electrod 
I} plater familiar with both these 
whicl innot be discussed in tu! 

el iil here They have been well de 
bed in the literature (See for example 

il y Ha and H gaboom*). 
Indicators 


In Table II] above, one test for acids and 


bases was the color they produced in in 

ators An ine itor is an organic dye 
the color of which depends on its pH. The 
extract from the litmus plant, for example 
is blue at a pH above 8 and red below a 
*Met Industr now Met Finishing) 37, 270 





TABLE V 
INDICATORS USED BY PLATERS 


Common 


pHi range of indicator 
0.2- 1.8 Acid Cresol Red 
1.2- 2.8 Meta Cresol Purple 
2.6- 4.2 LaMotte Yellow 


name 


Color 
change 
Red to Yellow 
Red to Yellow 
Red to Yellow 


».0- 4.6 Bromphenol Blue Yellow to Blue 

.8- 5.4 Promeresol Green Yellow to Blue 

2. 6.8 Promeresol Purple Yellow to Purp 
6.0- 7.6 Promthvmol Blue Yellow to Blue 
6.8- 8.4 Phenol Red Yellow to Red 

8.0- 9.6 Thymol Blue Yellow to Blue 
9.6-11.2 LaMotte Purple Purple to Red 
11.0-12.6 LaMotte Sulpho-Orange Yellow to Dee 
12.0-13.6 LaMotte Violet Violet to Blue 
pH of 5 with the color changing quite cators, the amount (but not th 


Since a solution 


alkaline, a 


between 6 and 7. 
with a pH 


definitely 


above 7 is solution 


turning litmus blue is an alkaline solution. 
Similarly, a selution turning litmus red or 
pinkish is an acid solution If acid is 


added to an alkaline solution containing lit- 


mus, the solution will be just neutral when 
the color changes from blue to red (and is 
approximately purple). In this way, by 
using measured amounts of acids and bases 
of known strength, and with proper indi- 
Shop Problems 
(Concluded from page 84) 
If the original formula you used was as 
follows 
Double nickel salts 10 ozs. 
(Ni about 15 ozs.) 
Ammonium chloride » ane 
Boric acid ee 
pH 9.8 
Water to make l gal. 


Then the nickel content has gone up, and 


the chloride content down Also, your pH 
now is quite low, 
lo correct the pH, you need about 27 ff. 


tank. This 

If brittle- 
temperature is too 
lead, 


tem- 


ammonia to the whole 
first thing to do. 


then the 


ozs. of 
would be the 
ness continues, 
such as 


The 


low, or you have impurities 
zinc, or copper in the solution 
perature should be 65 to 75° F 

from work dropped 


tank 


from plating zin 


Impurities can come 
to the bottom of the 
there. or 


allowed t 
work. This 


solution is not good for plating die castings. 


and 


tay 
stay 


Further. it is suggested that if vou wish 
it anv time to increase the nickel content, 
that onlv single salts be used. Double salts 


re falling into disuse due to their limited 
solubility For the same reason, it would 
he advisable if vou wish to increase the 
chloride content, to do so with nickel chlor 


id This 


monium content with consequent increase of 


will avoid increasing the am 
out. 


fH... Jf. 


ervstallize 
G. B 


double salt tendeney to 


Copper Analysis 


i) We have been using 


. “Plating 
ind Finishing Guidebook” 


for a number of 


your 
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which is pH) of base and acid, resp: 


present in a solution can be det 
Such a procedure is called a titrat 
table of the more common indica 


interest to platers, with 
various values of pH, is given below 


V). By 
thei 


using such 
different 


pH of a solution 


colors at values of 


may be determi: 


this is the basis of the colorimetri 
of pH determination mentioned aby 
years and especially your “Metho 


Howe 


have been repeatedly stumped in Our 


Analyzing Plating Solutions.” 


to ascertain the metallic copper co 


our cyanide copper bath as directed « 


95 of your 1940 issue. If we get tl 


blue color, we get nothing right after 


We shall be glad if 
copy of any literature which more fu 


We 


you can five 


this particular analysis. 


the regular text books published but 
of them give the information in the 
way your guidebook does to the non-t 


chemist. If 


perhaps you might be 


you cannot send any lit 


cannot get the light blue or bluis 
color in our solution after the addi 
30% acetk acid to the boiled dar 


solution. 


their co 


indicators and k 


j 


have IT 


able to say why 
___—— 


A. In the copper analysis, the acet 


is added for 
the correct 
sulfate 
cipitated as ferris 


First to 
titration wit 


two reasons. 
acidity for 


, 
and second 


acetate, since if tf 


remains in solution, which would 


a mineral acid such as hyd 


adde d, the 


case il 
aC id 
affected. 


or sulfuric were 


would be 


The acid is added to the boiled 


whi h has a deep blue color due 
copper-ammonia complex formed 
addition of ammonia before boiling 


much ammonia 1s preset nt there is n 


acid added to neutralize it and 


color will not be discharged. 
check to see if this is the trouble by 
more than 10 cc. of 30% aceti 


the deep blue color is discharged 


adding too much ammonia. 


Only enough ammonia should b 
to the sample to form the deep 


—{;, B. H 
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a W PROCESSES, MATERIALS AND EQUIPMENT FOR THE METAL INDUSTRY 
: Copper Core Chromium Plating The temperature control is made by close Among the principal advantages claimed 
Anode adjustment of a switch which controls im for the new method is the ease and rapid 
mersion heaters within the salt water com ity with which the valve can be operated and 
1 Mig. Co., 205 Hickory St., Day- partment of ithe cabinet. The heated salt the solutions completely: drained from the 
‘i 0 have developed a copper core lead water, when atomized, creates the desired tank, any accumulated sludge being car- 
ee chromium plating. The anodes temperature within the testing chamber. ried away rapidly and completely, with a 

piece copper hook which will ac- The testing cabinet is completely covered minimum of flushing. 

round anode rods up to 1%" on the inside with 4” thick rubber; spray Previous methods used have been siphon- 
q i r; special hooks for %” x 2” flat bus tips are made of glass and can be adjusted ing, or discharge through a _ removable 
ea ilso available. to density of spray required. Air com drain plug installed in the tank’s bottom. 
| iimed that perfect bond of the lead pressor is driven with 1/3 H.P. motor, de With a siphon, much labor with hose and 
pper core is made and the copper veloping 1% cu. ft. of air per minute and shovel was required to remove the sludge. 
ected from corrosion. The copper 9 lbs. of continuous pressure. In the second system the drain plug often 


lated from the lead casing, above 


below the solution level, preventing burn- 


g it the solution line. The complete 
rrent saturation of the lead casing from 


ottom is said to give equal distribu- 
irrent with unusual throwing power, 
The anodes are angled to give more cur- 
This feature plus the 


arrving edges. 


pper core construction are said to reduce 
ctrical resistance from both polariza- 
ind from metal resistance. The anodes 


made in any length from 20” to 48”. 


Salt Spray Test Equipment 


Industrial Filter & Pump Mfg. Co., 3017 
W. Carroll Ave., Chicago, Ull., are building 


ipplying to the trade, salt spray cor- 


m equipment for testing at controlled 

ratures to conform with army, navy and 
nautical specifications on electroplated 
is outlined in Bulletin AN-QQ-S-91-5 


1938. 


rhe units are designed to test 


December 
the cor- 
esisting qualities of electroplated or 
oated metal, alloys, organic finished 
, using salt spray. The equipment 

s supplied with temperature control so that 
be conducted to specifications at 
temperatures from 65 to 95 de- 
Units can also be supplied without 


I ( 


ontrol. 








t spray test equipment 
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sizes are from 24” long x 15” 


deep, to 48” 


Standard 


wide x 30” long x 30” wide 


x 36” deep. 
Asbestos Filter Material 


Co., 3017 


have an- 


Industrial Filter & Pump Mfg. 
W. Carroll Ave., Ill., 


nounced a new product called “Filterbestos”, 


Chicago, 


which is a processed fibrous filter material 
for use in filtration. 

The product is usually used alone, but it is 
said that exceptionally good results are also 
the pre- 
coat and by adding filter aids to the liquids 
being filtered. 


obtained by using material as a 


Advantages claimed for the use of the 
material are: uniformity and_ stability of 
filter layer without weak spots; no break 


down of filter layer; and greater brilliancy 
of filtrate. The use of the material is said 
to offer cleanliness of operation as the ex- 
hausted filter layers peel off in one single 
the 
screens clean, thus saving laber and material. 


piece, keeping supporting cloths or 
The manufacturer will gladly recommend 
the proper grade and use of the material in 


connection with the inquirer’s needs. 


Rubber-Lined Outlet and Over- 
flow Valve 


Further improvement in the method of 
handling acids used in steel pickling opera- 
announced by The B. F. Goodrich 


\kron, result of its 
development of a outlet 


tions is 
Company, Ohio as a 
combination 


the sé 


new 


and overflow valve for tanks. 
The new product is a modification of the 


patented rubber-lined Vulcalock de- 


veloped by Goodrich for handling corrosive 


valve 


and abrasive fluids. 

the 

installation 
the 

valve 


Installed entirely on the outside of 
tank, the outlet 
uses a 


rflow 
attached to 
valve raise and the 

disc, It can be fitted to existing pickling 
tanks, or built into the construction of new 
Provision is made for automatic over 


and ove 


wheel and screw 


stem to lower 


ones. 


flow at a predetermined level, thus main- 


taining constant liquid level in the tank. 


1941 


which 
ste el 


obstruction 
the 


val, 


proved an was caught 


jarred loose by being han- 


the 
acid. 


and 


dled in pickling with resultant 
loss of 
The new 
is fitted 


silient, 


valve, completely rubber lined, 


with a low-cost replaceable, re- 


rounded disc which snaps over a 


circular plate at the lower end of the stem 
and provides an absolute seal when brought 
into with the rubber-covered 


contact seat 


ring. 
Galvanized Sheet for Painting 


The Newport Rolling Mill Co., 


Ky., has announced the addition of a new 


Newport, 


product called “Colorbond” to its list of 
products. This is a galvanized sheet which 
has been subjected to chemical and metal- 





Professional 
Directory 








G. B. HOGABOOM, JR. & CO. 
Consulting Chemical Engineers 


Solution analysis, plant design, process de- 
velopment. Testing of deposits—composition, 
thickness, porosity, salt spray. 


352 Mulberry St. Newark, N. J. 








CUT COSTS, BUILD PROFITS 


With Controlled Metal Finishing. 
Tests, Analyses, Advisory Service. 
JOSEPH B. KUSHNER, B.S. Ch.E. 


Electroplating Consultant 
126 W. 32nd St. n. ¥. 
Telephone PEnn. 6-2214 








Any plating solution analyzed for $1. 


Reagent solutions for analyzing 25c. pt 
Platers’ Laboratory Service 


P. O. Box 59, Elizabeth, N. J. 
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STAINLESS STEEL POLISHING COMPOUNDS 


Are Proven Every Day in Every 
Kind of a Metal Working Plant 


| “4-A” Polishing Compounds Are Faster, More Efficient, More Economical | 
for Polishing, Mirror Finishing of All Kinds of Steel, Including Stainless | 


Steel and Other Alloys. 


| 
| Use it on any kind of a wheel, soft, hard, medium. 
| more eloquently than anything we could say. 


Tell us about your toughest job, and we'll be glad to send the “4A” | 
product that will solve your problem. 


CEMENT AND THINNER : 


Instead of glue, use “‘4-A”’ Cement and Thinner, a uniform 
substitute for polishing Wheels, Belts, Buffs, Rolls, etc. 


Samples of Compound or Cement sent on request. 


HARRISON & COMPANY 


HAVERHILL, MASS. 














































































Results will speak 


No obligation, of course. 

















that change the surface 


durable and satisfactory ad- 


lurgical esses 


pro 
finish to enable 
hesion to be obtained with organic finishes, 
enamel, varnish and lacquer 


such as paint, 


when applied to the surface 


The processed sheet is said offer a 
tooth” to the finish and thus dual protec- 
tion is offered to the base metal, namely, 

wv the organic finish and by the 
ratir 

I} usual peeling difficulties experienced 
with orga finishes on top of galvanized 
oalings are aid to be obviated and thus 
naintenance costs trom repainting are re 
luced The sheet is said to be easily fab 
cated and formed without special tools and 

vad three base metals, namely: iron 

pper pper steel and the company’s 

“Globe” brat steel. It is available in all 
WUE 


Monel Chain for Pickling 


According 
67 Wall St 


to the International Nickel Co.., 
New York City, a Mid-West plant 


88 





of a large producer of steel tubings has ob 


tained ten years’ service with Monel chain 
that had to withstand 6 to 8 per cent sulfuric 
acid solutions at 180°F. 


Phe 
through pickle and rinse, are 
made of 13/16” 


chains are used to carry steel tubing 
19 long and 


hot 


are diameter rolled 
Monel rods. The life of the chain is claimed 
to be longer than that of other materials 
used, and has shown marked freedom from 


extensive repair. It is also stated that scrap 


value of the chains is high, even after long 
service, 
New Skin Protection 
The Milburn Co., Detroit, Mich., have 


announced a new formulation known as “Ply 
No. 9”, 


for industries where perspiration of the hands 


which has been created specifically 


is injurious to both workers and products, 
such as the manufacture of high-precision 
bearings or airplane parts where normal per 


spiration may cause rust spots. The product 
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is available in the fe 
less solution and th 
into it and permits 
the 
film, 


as it does, mat 


Inv isible 


dual protection; one 


which is 


rm ot a water 
e worker dips 
the moisture t 
erial forms a 
claimes 


for the work 


other for the product on which he 


Clinical tests have 
causes a rapid drop 
lated on the surface 
to be harmless to t 


and persons, and to 


Hydraulic Atomizing Nozzles 


rhe illustration 


nozzle just placed 
pattern is hollow 
tribution and 


finest possible and 


can be had with 
pressure alone. 
construction, accu 


polished 
able 


orihce ins 


with male 





atomization is « 


and 


» shown that t! 
in perspirath 
» of the skin 

he body, inet 


be easily ren 


shows 
on the mark 
cone with ur 


atomiz 


the most com 


relatively low 


Nozzles are 


rately 
ert and are 


female 4 





machir 


ia 


ba mem | 


ar = 


e 





Hydraulic atomizing nozzle 







rr 


iss 


nection. Capacities range from 
gallons per hour at 60 pounds 
Standard stock construction is bt 
18-8 stainless steel insert for or 
core tip and Monel metal strainer 
in: also, 18-8 stainless steel thro 
other materials can be specified. 
Nozzles are to be used for 


water, oil and oth 
viscosities. 


Made by 
W. Lake St., 


Midget Pressure Pump 
Se] 


Eastern Engineeri 
Haven, Conn., have 
of a new model to 
pumps, 
said to be compact, 


of high pressures. 





Small 


size 





The pump, 


Fehruary 


er liquids wit 


Spraying Systems ( 


Chic 


Illinois. 


azo, 


145 Fi 


announced tl 


ng Co., 


their line of 1 


“Mode 


self-priming a! 


Its periormal 


pressure pum 


xX 








































35 
and is 
D.C., 
pump 


and maximum 
. I It weighs 3% 
s H.P., 115 volts, 
yoled type motor. 
m plated bronze. 
to be 
the location 
ers makes the 
Its light small 
a t particularly adaptable to all 
the pumping of thin 
and 





pressure 
lbs. 
AA. OF 
The 


for any 
of tanks 
self-priming fea- 


be » is said ideal 


t 1 which 
weight and 


Pr , s requiring 


weight space involved 


1 minimum. 


Pneumatic Transmission 
Systems 


Remote 


Instrument Roch- 


N.Y 


Companies, 


have developed a new re- 


atic transmission system fo! 
controlling 
the 


system is 


cordmg or proc- 
ol 
be 
de- 


pressure, 


remote from 


dvantageous 


point 
to 
where it is 


said 
rrelate temperature, 


evel data on a centralized 
1 control 
ot 


nected to a 


room. 


one or two trans 


receiver, or one 


instruments, not neces- 


each other, and far as 


as 


m the transmitter Trans- 
indicating, 
Ain 

with 


of 


may be 


eceivers 


ontrolling types. press 
medium, 


the 


insmitting 


tubing as means con 
this 


within 


lacturers report system 
= 3% 
prope rly in- 


of the 


pressure 


hly accurate, well 
when 


of 


output 


cale range 
speed response 
changes in air 


nsmitter is largely dependent 
being 1 


tub- 


the maximum lag 


feet of 


per 100 connecting 

the 
doing 
explosive 
and 
elec- 


s said to eliminate 


trical transmission by 
etrical circuits in 
transmits 


of 


It measures, 
ntinuously regardless 
rrent failures. 
the unit, it 


recording 


perator out on 


indicating or in 
eliminates 
the 


performance 


and 
to 


observation 
returning main 
the 


to check 


No. 98156 can be obtained by 


he company. 


\gent for Nickel Baths 


& Ree d,. 
., i Hi., 


luct, 


Inc., 29 E. Madi 
have suggested the 
“Ductvl” to 
kel plating 


use 
overcome 
solutions. 
well as 
known to be 
rittlement, the of 
about the precipitation of 
salts without inter 
Because of the 
bath becomes more 
acid should be 
“Ductyl” unless 


trom nic 
ions, as 


immonium 
| solution, are 


and use 
monium 
righteners. 
the 
theretore, 


ction, 
no 
dditions of 
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MY FINISHING 
COSTS ARE TOO 





Use Globe Tilting Tumbling Barrels for 
fast cleaning, finishing, and japanning. ‘ ¥ 
Patented work-shifting bottom provides 6 
way tumbling action. Five sizes—motor or 
belt driven—cover a wide range of uses. 








OUR PLASTIC 
PRODUCTS REQUIRE 
A TOTALLY DIFFERENT 
FINISHING METHOD 


The Globe Horizontal Barrel for Plastics 
will remove fins and enhance the luster of 
delicate plastic objects. Eliminates costly 
hand processing methods. Shell is con- 
structed of 134” kiln-dried maple. Motor 
or belt drive. 








4) WE COULD SPEED 

» ASSEMBLY BY FINISHING 
DIFFERENT PARTS 
SIMULTANEOUSLY 







Globe Compartment Burnishing Barrels can 
finish one, two, or three different parts for 
the same assembly thereby speeding pro- 
duction. Exceptionally strong and durable. 
Large doors for fast loading and unloading 
Motor or belt drive. 


3 


FREE! is yours for the asking. Packed full of in- 
bd teresting information, it demonstrates how 


Globe’s new illustrated’ catalog B-61 


you can slash your finishing costs. Write today! 








Globe Tilting Tumbling Barrel 


=— 


Horizontal Barrel 


Globe 


Globe Compartment Burnishing Barrel 


for 


GLOBE MACHINE AND STAMPING CO. 


1250 WEST 76th STREET, CLEVELAND, OHIO 





Plastics 
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a lower pH is desired. The material is for all types of  polishin operat 
used in quantity from 14 oz. per gallon up The new polishing belts feature 
ward. clusively interwoven-splice, which ij 
Iron in solution can be precipitated and eliminate all overlapping and to mainta 
removed by filtration by raising the pH of uniform thickness on all points his re 
the bath to approximately 6.0 by adding sults, it is claimed, in smoother, uble 
sodium-free nickel hydroxide. After filter free performance. In addition, a ire 
ing, the bath may be again acidified to thoroughly pre-stretched to prevent m 
preferably pH 5.3 and not higher than 5.5. 
It is also recommended that no other chemi Bogue Electric Co. Expands Line 
cal additions be made to the bath with the . : 
exception of nickel sulfate if the bath is of Motor Generators 
low in metal. Bocue Electric ¢ o.. 80 Glover Ave Pater 
The company also manufactures “Tantol” son, N. J., has expanded its line of motors 
universal brightener and other metal finish and generators and has been reorganized 
ing specialties te provide efficient service to the industry. 
The company reports that it is able t 
Polishing Belt give prompt shipment on all standard units 
of low voltage, motor generator sets from 
Industrial Lubricants Co., In Detroit, 500 to 6000 amperes. These motor generato 
Mich., makers of polishing wheel cement and sets are used for anodizing, plating, electro 
polishing wheels, now offer polishing belts typing, etc, 











































































































CLEANERS 











> METSO 995 4 
RIGHT SIGNAL FOR 


chion (leaning / 








The company was recently awarded a Gov 
ernment contract for approximately $200, 
UOU wort rt equipment, but nevertheless, 
will be able to give prompt shipment on 
mdividual requirements 

The company points with interest to a 
1000-ampere unit which was placed in opera 
tion in 1904 and has been in continuous 
servic that time This unit was re 
cently furnished with its first new set of 
comn tators 

I pany can furnish Diesel driven 
generat where power costs are high or 
powe! ivailable 

Manufacturers’ 

Literature 
t t 
Brazing Alloys Handy & Harman, 82 


Fulton Street, New York City, have issued 


90 


“THOUSANDS and thousands 


of these flasher cells for direc- 
tional signals pass through our 
Metso 99 baths before cadmium 
plating, without complaint,” says 
the busy superintendent of the 
plating room, 


Quantity production needs 
Metso 99 quality cleaning 
action. Its speedy emulsifying 
power removes oils and grease 
completely so that rejects are cut. 
Yet, Metso 99 costs you less, 
for it is priced as a basic alkali. 


For rush orders, Metso 99 
Cleaner saves time and money. 
Break up “traffic jams” in your 
plating department with the aid 
of Metso 99. 


Metso Cleaners Manufactured by 


PHILADELPHIA QUARTZ CO. 
Originators and developers of sodium meta- 
silicate and sodium sesquisilicate (U.S. Pat. 

Nos. 1898707, 1948730, 2145749). 

General Offices: 125 S. Third St., Philadelphia, Pa 

Chicago Sales Offices: 205 West Wacker Drive 


Metso stocks 
in 60 cities 


Established 
1831 











a }-page illustrated folder des ribing two 
of their metal joining alloys, namely, “Sil- 
Fos” and “Easy-Flo”. Photographs _illus- 
irate. uses for these alloys. 

Cements. Pennsylvania Salt. Mfg. Co., 
1000 Widener Bldg., Philadelphia, Pa., have 
issued an 8-page folder describing their 
“Asplit” and “Causplit” cements which are 
synthetic resin cements, for resisting cor- 
rosion and erosion in chemical, paper, steel 


and allied processes. Working directions 
for the cements are given and photographs 
illustrate uses for them. Technical data, 
such is tensile strength, compressive 
strength, thermal expansion, etc., are also 
given. 

Chain Belt Conveyor Furnaces. The 
Electric Furnace Co., Salem, Ohio, have 
issued a 12-page reprint of an article show- 
ing furnace details and containing over 30 
illustrations of electric and fuel fired chain 


METAL 








belt furnaces, including radiant 


special atmosphere installations f, 
tinuous heat 


treatment of mis 


small and medium sized parts an 


“Filterbestos”’. Industrial Filte k Pp 
Mfg. Co., 3017 W. Carroll Ave 
lll., describe their processed fil : 
material called “Filterbestos” 


The 
filter aids, a 


filtering operations. mater 


either alone or with 


to form a uniform strong layer 


on the filtering surface which 


brillianey to filtrate and saves 
material costs. 

Salt Spray Test Equipment. \ 
recently issued by Industrial Filter & P 
Mfg. Co., 3017 W. Carroll Ave.. ( r 
Ill., describes salt spray corros 
equipment built to army, navy 
nautical specifications.: The equipme: 


rubber lined and features special 


ture control. 


Hardening of Steel. “Char 
the Chapman Va 


Orchard, Mass. is 
a 6-page folder recently issue 


Surtace 
izing’, a 
Mfg. Co., 


scribed in 


process of 
Indian 
“Chapmanizing” service centers are 
lined 
of the 


as well as advantages and _ propert 


process, 
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Brass and Bronze. Issued by 
Ferrous Ingot Metal Institute, 308 W. \ 
ington St., Chicago, Ill. 


Ingot 


This publi 
in the form of 84%” x 11” pages, f 
substantial and attractive ring bind 
manual is priced at $2.00 per copy, 
within continental U. S. Supplemer 
terial to be issued from time to time w 
priced at cost. 

This publication is the result of 
operative efforts of the members of the Meta 
lurgists’ Advisory Committee of the Ins 
The first edition of the manual contains : 
deal 


and 


sections which with such sub 


nomenclature classification; phy 
definition of 
standard alloys, ete. 


properties ; terms; da 
There are many tabulations of n 
ous specifications on brass and bri 
and castings that are currently in us 
bodies. A 


manual is devoted to a discussion 


ous sponsoring sectl 


practice under such sub-heads a 


and 
etc. 


deoxidation fluxing, crucib 


risers, cores, 


devoted to 


An important 
defects. It 


from time to time to issue revised 


foundry 
to publish additional material. 


Doing Business Under the D 


gram. Prepared by the Staff of 


States Law Week. Published, 
1940, by The Bureau of Nati 
Inc., Washington, D. C. Size § x 


123 pages. Price $1.00; in quant 


foe. 





February 


New Books | 























































































a handbook of the laws 
ss practices during rearma- 
nformation which is _ no- 
ible. Some of the informa- 
the book is as follows: 
fense contracts the rules 
small orders. 

vernment contracts the 
ms when departments work 


pe producer rather than throw 


e inces for plant facilities 


to finance expansion. 


iims to secure loans—a new 


tapping private funds t 


special labor requirements 
contracts, 
Pp tax amortization at the new 
ites on defense facilities. 
iles contracts and other rela 
ose in military service and 
ilist or be drafted. 


{ Oxidation of Aluminum and Its 
Dr. A. Jenny, translated by Wini 
Lew 941. Published by Chemical 
Co.. Inc., New York City, Size 
6 pages. Price $6.50. 
sraph deals with the electrolytic 
duction of protective surface 
ind its alloys, and with 
. ractice. Considerable reference 
the production of rectifier 
work on which has appre- 
x ! our knowledge relative to 
- n of protective films. Anodic 
iminum and its alloys, as the 
the main theme of the book, 
commercially the anodic 
mportance far ahead of the 
duced protective films. It is 
book to present in con- 
1 general survey for the tech 
reader, who, in general, has 
is disposal to entertain a 
extensive and scattered litera- 
ct, with the object of mak- 
icquainted with the present 
the field. For the benefit of 
specially qualified in electro- 
introductory study of the rele- 
mical theory, without which 
the complex phenomena 


attainable, has been given. 


{ssociation Members. Sixth 
ition of Consulting Chemists 
Engineers, Inc.. 50 E. 41st St.. 
This directory may be obtained 
ving to the office of the As- 


describes the organization 


consultants and consulting 
the chemical field. The 

statements of each member 

mn. describing the officers of 
their qualifications and the 
ind activities of the organ- 

ibetical and geographical list- 
nbers are made. 


should enable competent 


made in selection of tech- 


S service, 

















KALAMAZOO, 


DOUGLAS AVE. 
—In New York— 


ot pe crroe he nL al 


St., London, N.W.1. 


brought up to August 


has been changed to “Bibliography 


ot Spe ctrochemical 


an author index is provided 


“Applications of 
Microphotome ter.” 
edition being doubl that rf 


dividual basis metals (with cross-references) 
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VARIABLE srcea 


e@ INSTANT SPEED CHANGES 
WHILE MACHINE RUNS. 


e@ AS WHEELS WEAR DIAL 
CHART SHOWS CORRECT 
SPEEDS. 


@ OVERHANGING SPINDLE... 
MORE WORKING SPACE. 


@ OPERATOR DOES BETTER 
WORK ... FASTER, EASIER. 


Ask for Bulletin No. 30 






NCORPORATED 


MICHIGAN, U.S.A. 


so that the reader may quickly find all the 
published information dealing with his par 
ticular field of interest The section head 


are: Books of Reference: Wavelen 


Tables; General; Apparatus: Technique; 
Logarithmic Sector Method; Application 
Microphotometer; Quantitative Interpre- 
tation of Spectra; Analysis of Metals and 
lloys (including aluminum, copper ead, 
magnesium, nickel, tin, zine iron and ste 


’ 


Chemical Engineering - Catalos 1940, 
Published by Reinhold Publishir Co 


poration, New York, N.Y Siz 1] 


1097 pages. It can be purchased 


83.00 or can he obtamed free ft ¢ irge 


a loan basis with the new edith 


being given free of charge on rrender 


the older edition. 


This book marks the 25th anniversary 
this valuable catalog with the present 
first 
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270 MADISON AVENUE, NEW YORK 


a a 






standard reference work and not primarily 


with classified 


Technical Publications 


{gainst Termites. 
for architects and sheet metal workers on the 
ipplication of sheet copper for termite pro- 
Second edition, January, 1941. 
sued by Copper & Brass Research 
tion, 420 Lexington Ave., New York. 


{nnual Review of the Silver Market. 


Handy & Harman, 82 Fulton St., New 
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Association 
and Societies 


eat orn a <p i es rie Sean, 
PLR Ta <r pleat eas eeiabania} Ges 





— 


American Electroplaters’ Socie, 


Plan to Attend Boston 4.E 8. 
Convention, June 9th-1] 2th 





Chicago Branch 


\ most successful annual 
held Saturday, January 25th, wit} 
hundred attending the educat 
and with over 900 attendants at 
and dance in the evening. At 
tional session were featured the 
speakers 

Joseph B. Niles, Research and | 
ment Engineer, Thomas J. Dee ¢ ( 
Ill. “Industrial Applications for Gol 

Frank K. Savage, Research C) 
gineer, C. G, Conn., Ltd., Elkhar 
Development in Full Automatic S$ 


“e ag 


piste 








R. J. Hazucha, The Clinton ¢ 
Il. “The Value of Lacquer Thi 
G. J. Berry, Electric Products ( 


land, Ohio. “Generators and R: 





Detroit Branch 


On February 7th, Messrs, E. A. Ande 
of the N. J. Zine Co., Palmerton, Pa., 
WU. R. Caldwell of W. B. Jarvis Co., w 
cuss “Electroplating of Zine Base D 
ings.” 

The March 7th speaker will be R. M. 9 
ner, Guide Lamp Division, General M 
Corporation. 





Los Angeles Branch 


Annual Educational Session 


The annual all-day Educational! Ses 
the branch will be held at the Los A 
Breakfast Club on Saturday, March 22 

The 1941 session will be held a w 
earlier than last year and in a different 
tion, last year’s meeting having taken | 
at the Hollywood Roosevelt Hotel on Mar 
30th. 

The arrangements committee, | 
Chairman Marcus Rynkofs, inspe 
facilities at the Breakfast Club on th 
of January 13th, pronoanced them satis 
tory for conference and exhibitior purpe- 
and later in the evening assembled at 
home of Clarence E. Thornton in Van \ 
to officiaily name the club as t! 
this year’s session. 

Preliminary arrangements of t! 
speakers’ program and the products ¢X] 
tion were discussed but no defi T 
ments on the identity of the speak 
details of the exhibits had reac! 
for public announcement, accordit 
Lamoureux. 

Present at the meeting weré 
Rynkofs, chairman of the arrang 
mittee; Don Bedwell, ex-officio 
virtue of his presidency of 1 


Ernest Lamoureux, Clarence T! 


roll C. McLaren, Bruno H. S 
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Other 
Coffin 


n. Ervin Frauenhoff. 


committee are Earl 


Newark Branch 


ry 2lst, the speaker will be 

. engineer of Hanson-Van 

ng Co., Matawan, N. 

be “Some Observations on the 
Power of Nickel Solutions.” 

I 7th speaker will be Nathan 

4 ynsultant, Medford, Mass., 


“Silver Plating Practice.” 


pty 


ay a ae 


J.. whose 


who 


New York Branch 


Proctor Diamond Jubilee 


Fou nder’s Day 


75th birthday of Charles 
A.E.S. and dis- 
York branch. 


Ave. & 


yf the 
| j founder of the 
c ~ ember of New 


Hote Pennsylvania, 7th 


> New York. 


Saturday, February 22, 1941 ( Washing- 
: Birthday) Educational Session, 2:30 
Banquet, 7:30 P.M.; 
P.M 10:30 


Floor Show, 


P.M. 
Rinker, New 


Librarian, presiding. 


Dancing, 


Session: Edwin C, 


Branch 


i. Lang, Sigmund Cohn, Ine., 
‘ | 

WV. Maher, Jr.. 
Lory | I. City, N. Y. 


Subj Finishing Zinc 


ectrolytic Polishing”. 


Etched Products 


Base Die Cast- 


Louis Weisberg. 
, New York. 


Sul “Bright 


Weisberg Labora- 


( opper Plating”, 


Candee, American Brass Co.., 
\\ rbury, Conn, 

“Fabrication of Copper & Cop- 
\lloys” and motion picture “From 


Consumer”. 
week-end holiday 


ctroplating 


celebration for those 


and metal finishing 


and their ladies. 


: $4.00 per person. 


J. MacStoker, General Chair- 
eton St., Garden City, N. Y. 


\merican Society for Testing 
Materials 


Spring Meeting March 4th and 5th. 
Washington, D. C. 


posia will be held at this meet- 

“Color—Its Specification and 
lating the Appearance of Mate- 
the other on “New Methods for 


Determinations in the Subsieve 
{ H rs, Hotel Mayflower, Washing- 
“leectrochemical Society 


ting of the Soc iety, 
Ohio 


April 
Headquarters, Hotel Cleve- 
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Enthone Acid Addition 


obtained: 

*% FASTER PICKLING—the acid 
seale, thus lifting them off! 

* LESSENS FUMES—the 


least 75%! 





attack 
inhibiting action! 
dipping before plating. The 
cleaning. 
* FASTER 


STRIPPING OF 


WRITE FOR 
AND FREE 


Modernize Your Pickling Processes 
With | 
ENTHONE ACID ADDITION AGENT 


Agent is a unique surface tension 
depressant used in hot or cold sulfuric or muriatic acid pickles. 
Extensive laboratory tests and many industrial users have shown 


that with the use of ENTHONE AAA the following results are 


rapidly 


of 


Less gas to cause harmful fumes! 


* SAVES ACID—Drag-out is materially reduced and acid is saved by 


% OVERCOMES WATER-BREAK IN PICKLING—Due to poor alkaline 


cleaning or soap in the alkaline cleaner, water-breaks appear on acid 


use 


literally makes the acid a cleaner and overcomes peeling due to faulty 


HEAVY 
ENTHONE AAA in muriatic acid greatly increases the stripping action 
on faulty hard chromium and eliminates attack on steel die. 

* FOR STRIPPING ZINC OR CADMIUM FROM PLATING CYLINDERS 
—ENTHONE AAA used in acid for stripping zinc or cadmium from 
plating cylinders will speed the stripping. 
every recess to remove metal causing disintegration of the cylinder. 
Attack on steel tie-rods is eliminated. 


Stable — Economical — Novel 


BULLETIN 
SAMPLE 


penetrates under rust and 


acid on bare steel is reduced at 


of ENTHONE AAA in the acid 


CHROMIUM — The 


use of 


The acid will penetrate 


od 





NEW HAVEN, CONN. 


diz ENTHONE e.. 5 


Chemical Products 

















Obituaries 











16-19, 


February, 


L. Joe Nook 


L. Joe Nook, well known as 
the Plating Works, 
Mich., died in January, after being stricken 


proprietor of 
Kalamazoo Kalamazoo, 
while attending mass. 

He was born Lawrence Joe Nook in Kala 
August 10, 1890. He the 
principal support of his family at the age 


mazoo, became 


of 13, when his father died. He acquired 
the Kalamazoo division of the Wigginton 
Co. in 1932 and had operated it as the plat- 
ing works since then. Mr. Nook was a 


lifelong member of St. Augustine Catholic 


Parish, an active member of the Knights of 


Columbus, Elks, Catholic Athletic Associa- 
tion and the American Electroplaters’ So- 
ciety. 

His sudden death came at a time when 


194] 


a new home 


he was in the midst of the construction of 


and he had just celebrated his 


silver wedding anniversary with his wife, the 
former Sophia Hook. 
He is survived by his widow. three chil 
dren, a sister and five brothers. 
Harry R. MacFadyen 
The electroplating industry was grieved to 


MacFadyen, 


. 


learn of the death of Harry R 
who died suddenly at his home, 9 Forest 
Hartford, Conn., Tuesday evening, January 
7, 1941. 


Mr. MacFadyen had a long career in the 


electroplating business. He was born in 
Brooklyn, N. Y., September ind 
in 1889 at the age of 12, he went to work 


in the plating room of Wm. Rogers Mfg 
Co., Hartford, Conn. 
plating until 1905, when he took charge of 
the plating room of the Hart Mfg. Co. in 
Unionville. 
He next went to Bridgeport to tak: 


He worked on silver 


Conn., remaining there about a 


year. 
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. charge of the plating room of | 
bel Co., and on Sept. 15, 1907 1 
of plating at the Arrow Electri 
ford, which is now the Arrow 
Hegeman Co. 

He was an active member of 


ford Branch of the American | 


SERVING THE PLATING INDUSTRY oe. Sutic i Sate 


activities 
He is st ed by his e, th 
F Oo R M Oo R E T H A N 2 3 Y E A R Ss and hs brag Fess br ay | 


Memorial Baptist Church, Har 


was attended by many members 


R H E 0 S T A T Ss rroplating | 
PLATING BARRELS a Alvin Findley 


Alvin E. Findley. editor emer 


Iron \ve, died on December | 
POLISHING LATHES winter home in Florida. He wa 
old. 


CENTRIFUGAL DRYERS Me. Findley was born in. Mo 


and studied at Buchtel Coll 


Ohio. He also received an LB 
UTILITY BARRELS fe i wet Seek 





















M.A. degree in 1886. He held 


editorial positions before joining 






BURNISHING BARRELS te 
AGITATORS ee ae 


thereafter and was a director 


@ Our new com- Age Publishing Company. 
TUMBLING BARRELS plete general ie ees» mellind SR 


Age in 1905 and he became edito: 








and 








catalog will be 
gladiy sent free 
to buyers mening Warren L. Neu 
the request on ' ri 

company letter- oe 
head 


technical societies. 


OBLIQUE BARRELS 
INSULATING JOINTS 






eu, a former ofhcial ar 
rector of the Hanson-Van Winkle-Mur 
Company, Matawan, N. J., died at his | 
10th, after a 





on Friday, January 










ness. 
Warren L. Neu first entered tl 


Crown Rheostat A Supply Co. of A. P. Munning & Company in 1919 


a member of their sales department 










. yecoming ssistant Sales Manager 
1910 Maypole Avenue age ate Chicago, Illinois becoming ‘Assistant Saleo Mane 


the merger of this company with 
son & Van Winkle Company, he 


gaged in special sales department work 












in 1930 was appointed Assistant Sales \ 
ager of the Hanson-Van Winkle-M 


Company, During a part of 1932 





he was located in Anderson, Ind., w 
with that branch, and then retur 
I 4, T Hu E D AY T oO G Ss rz ' oO R T > home office in Matawan, N. J. On 
. rd, 1931 he was elected a direct 


“ . ‘ “ March 6th, 1934 a vice-preside: 
Save Time By Sending Your Solutions To Us For Analysis. Company, continuing in that caj 


Immediate Accurate Report By Air Mail. March, 1939. 


a Mr. Neu was taken ill in Feb 
NICKEL SOLUTIONS ROCHELLE COPPER and was forced by poor health to 


Nickel, Chlorides Copper, Rochelle salts his duties as a Director in July 

Boric Acid, pH Free Cyanide, : 
COPPER SOLUTIONS Carbonate, pH continued to maintain a deep inte 
Copper, Free Cyanide of the ¢ 













BRASS SOLUTION welfare ompany, howe Ve 
Carbonates, pH 


Copper, Zinc, pH 
ACID COPPER 


: always available for his valuable 
Free Cyanide, 























Copper, Sulfuric Acid Carbonate counsel, 
Mr. Neu leaves a widow, Mrs 
)} > : i s Oss s daee | t by 
Other Solutions & Other Ingredients At Equally Low Prices Neu. His loss is deeply felt 


friends in the Company and thr 
| 





Send a 4 oz. Bottle by Parcel Post or Prepaid Express 


metal finishing industry in w 


KOCOUR CO. ee he 


4724 S. CHRISTIANA AVE. e CHICAGO 

















* SPECIALISTS IN SOLUTION CONTROL x * * 
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Personals 





vw. R. Thompson Joins Bureau of 
Mines 


mn who has been connected 
rs with the section on elec- 
the National Bureau of 
cepted a position with the 
. f Mines. He will be located 
emical laboratory at Norris, 
irge ot investigations on the 
iyvs and other minerals by 
which in some respects is 
bber deposition). 
ition from the Massachusetts 
lechnology, Mr. Thompson was 
earches on copper refining in 
- : and in Baltimore. 














M. R. Thompson 


ipal subjects of his numerous 


the Bureau of Standards were 





x and cyanide solutions. His 
922 upon the acidity of nickel 

of the first in which pH meas- 
were applied to the plating in 
the high-sulphate nickel 


ng on zine is based largely 


eriments. His work on cvanide 


es methods of analysis and pH 
| 


ind also a general summary 

mn of such baths, which will 

it the Cleveland meeting of 

cal Society in April, 1941. 

n with his pH studies he de 


vy type of glass electrode. 


It m, 10 Lock St.. Buffalo, 
lacturer of automobile repair 
is, with plant at Arcade, 
icquired Rumsey Pump Corp., 
N. Y., pumping machinery and 
operate as K. R. Wilson Rum 
Production will be continued 
plant, where expansion will 
for the manufacture of prod- 
ed at Arcade works. The latter 
¢ used largely for shell manu 
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Febr 


uary, 


Even in normal times metal 
finishing departments must op- 
erate on schedule ... must avoid 
bottle necks. With new metals, 
new processes and new finishes 
entering the picture all the time, 
tough problems of metal cleaning 


are the order of the day. 


Now, when all the emphasis is 


on speed, bottle necks are seri- 


ous. You can help to prevent 
trouble in your department by 
keeping in touch with 


W vandotte 


your 
Service Representa- 
tive. He is constantly on call for 
all kinds of metal cleaning help. 
{ word to him today may pre- 


bottle neck 


There is no obligation for his 


vent a tomorrow. 


services, 





THE J. B. FORD SALES CO. 
WYANDOTTE, MICHIGAN 


H. N. Middleton of the B. F. Sturtevant 


Company, Camden Branch, has been re 


lieved of sales duties and has been ap- 
pointed Engineering onsultant for the 
Eastern Division of this country. He will 


serve customers and branch offices of the 
Sturtevant Eastern Division territory in an 
advisory capacity on dust and fume control 


and pneumatic conveying problems, 


Mr. Middleton has been associated with 
the B. F. 
years. His « xperience of over 50 years dates 
period of the dust and 


Sturtevant Company for many 


back to the pioneering 


1941 


conveying 


fume control and pneumati g in- 
dustries and today he is one of the country’s 
best informed and most experienced men 


in these highly specialized fields. 


O. B. Moe, sales engineer of G. S. Blakes 
lee & Co., Cicero, Ill., manufacturers of de- 
greasing and cleaning apparatus, has estab 


lished headquarters in Los Angeles, and will 


devote his efforts chiefly to promoting the 
line in the industrial field. Mr. Moe is a 
member of the Milwaukee 
A.E.S. 


Sgranch ot the 
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COWLES RRS CLEANER 


/ AN OUTSTANDING CLEANER IN 
THE ELECTROPLATING INDUSTRY 





@ COWLES RS CLEANER is a general duty 


cleaner, containing emulsifying and wetting out 










agents. It is very efficient and economical for use 


in the elecrtoplating industry. RS Cleaner can 





be used with equally good results in still tank or 
| ee electro-cleaning, with direct or reverse current. 
_ RS Cleaner is especially recommended for both 

CA steel and brass. It is technically anhydrous and 


produces chemically clean surfaces with low con- 









centrations, resulting in lower production costs. 


Write immediately for more detailed informa- 
tion on COWLES RS CLEANER or call in a 
COWLES service man. 









Distributed Through 
Eaton-Clark Co., Detroit + James H. Rhodes & Co., Long Island 
City and Chicago » Mau-Sherwood Supply Co., Cleveland 
Apex Soap & Sanitary Corp., KcKees Rocks, Pa. 







THE COWLES DETERGENT COMPANY 


Metal Cleaner Department 
7016 EUCLID AVENUE «+ CLEVELAND, OHIO 














‘Cleaner Surfaces for Better Finishes 





Business Items 











New Hammond Factory Addition manufacturers of grinding and _ polishing 







nachinery, have built a new modern addi- 
Machinery Builders, Inc., Kala tion to their plant which more than doubles 


vax Mich., a sixty-year old firm and the company’s space available for manu 




























View of Hammond Machinery Builders, Inc.’s plant with new addition 
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facturing. Part of the addition 
a modern engineering ofhce an 
stration room where the company’s 
will be on display. In another 
new processing room has been 
equipped with the company’s la 
polishing and grinding machine 
machinery will be used for proc: 


pective customers’ samples, 


Vega Airplane Co., Burbank, Ca 
general contract for a one-story ad 
assembling. Cost close to $500 
equipment. Award also has been 
a one-story addition to engineer 
ing. Cost about $100,000 with 
The following departments are 
welding, chromium plating, sand 
grinding, buffing, pickling, cleaning 
ing, anodizing, chromodizing, paint 
principal base metals used are 


minum, and stainless steel. 


Vetalitor Corp., have announ 
of the company s offices, on Jar 
from 116 Walker Street, New York 
West 19th Street, New York. The 
tion specializes in plating of plastics 
a complete installation for doing a 


of finishes. 


{ir Preheater Corp., 60 E. 42nd § 
York, power plant equipment, subs 
Superheater Co., same address, has 
eral contract for a one-story additior 
at Wellsville, 85 x 225 ft. Cost over $ 
with equipment. The following d: 
are operated: stamping and weldi 


principal base metal used is stee 


Hartford Steel Ball Co., 12 Jeti 
W. Hartford, Conn., manufacturers 
aluminum and bronze balls, will beg 
structure for one-story addition 82 x 
Cost close to $40,000 with equipmer 






At a meeting of the Direct 
Cowles Detergent Co.. Cleveland, O 


following new officers were elected 







Horr, vice-president and genera 
C. C. Bassett, vice-president and 


of sales: C. C. Barrett, secretary 
urer and C. H. Fisher, assistant 
and treasurer. These new i 






office immediately. Mr. Horr has 
the company since 1925, most 
charge of production and purchas 
Bassett has been with the com 
1931 and has managed the Mit 
division at Cambridge, Mass., 
Mr. Barrett has been secretary 
pany since 1927 and Mr. Fisher 





tax specialist and accountant s 





The Falk yrporatior . 


consin, manufacturers ot gears 





steel castings, and heavy ma 
nounce the promotion ot Haro 
the position of General Superint 
Upon receiving his degree frot 
of Engineering at the Univers 
consin, Mr. Falk became ass 
the Falk Corporation and ros¢ 
tion of Superintendent of the W 








fF 
bruary. ! 


F e 












re he remained until 1936. 





his attention to time study 
york in the shop and engineer- 
nts, he was placed in charge 
tion and schedules in 1937, 


at capacity until 1940 when 





ted Production Manager. 


1 Company Adds To Staff 


“ 
- 


Van Winkle-Munning Com- 

N. J. manufacturers of elec 

pment and supplies have made 

" idditions to their staff, The 
eir business has necessitated 
representation to provide for 

of their customary service. 
Keyes. who has been transferred 
npany headquarters in Mata- 
issumed his duties as a rep- 
ated in the Detroit office at 
Grand Blvd. Mr, Keyes brings 
pany a long and varied experi- 


ind polishing work in largs 


piants 
i |. Wise. who was for many years 
vith the finishing department of 
\ Cash Register Company, has 


Hanson-Van Winkle-Munning 

zation. Mr. Wise has opened a 

ited at 601 Oxford Ave., Day 

0 Mr. Wise is a chemist, a graduate 

of Dayton and has wide ex 

ill-around finisher. 

Vorton, formerly Sales Man- 

Western Union Telegraph Co., 

id Eastern Pennsylvania has 

work with H. 1. Todd, 

f the Company in Syracuse, 

eriod of training in Matawan. 

Smith for many years presi- 

K shiki Kaisha A. P. Munning 

Kobe, Japan, has returned to the 

. : He has rejoined the Hanson- 

Munning Company as Export 

with headquarters at their New 

1) Church St. Mr. Smith will 
iffice at Matawan, N. J. 

ge Mellick, sales representative of 

Van Winkle-Munning Company 

sferred from their main office, 


N. J 


thei Bridgeport, Conn. 


J. MacDonald Smith 
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MAXIMUM BATCHES 


.--HERE’S THE CRATE 
TO HANDLE ’EM! 


One of 6 pickling crates for hollow 
ware, built of hot-rolled Monel an- 
gles, flats and rounds, all-welded, in 
plant of Geuder, Paeske & Frey Co., 
Vilwauke e, a 1s. 








In times like these, it doesn’t pay to 
depend on clumsy, old-fashioned 
equipment. Instead, you want 
speed, safety and freedom from 
breakdowns. Change to modern 
equipment of welded Monel and 


see what you accomplish: 


BOOST PAYLOADS...because mod- 
ern design utilizing Monel combines 
strength with light weight for greater 


capacity. 


SPEED PRODUCTION ... because. in 
addition to carrying bigger payloads. 
light-weight Monel equipment is easy to 


handle, 


Robert M. Norton 


194] 







Strong, light-weight, welded 
Monel construction boosts 
pa yload, speeds production 


0g i 


GUARDS AGAINST BREAKDOWNS 
..--because Monel resists corrosion. 


retains its toughness and strength. 


REDUCE MAINTENANCE COSTS... 

because equipment of Monel with 
stands abuse, gives long, trouble-free 
service, 

° e ° 

Speed the flow of parts through 
your Pickling Room by changing 
to Monel. Write for the booklet, 
“Equipment Designs for the Pickle 
House.” Address: 
THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York, N. Y. 


“Monel” is a registered trade-mark of The 
International Nickel Company, Inc., 


which is applied to a nickel alloy 
containing approximately two 
Monet thirds nickel and one-third copper 





Wm. J. Wise 
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MICCRO PRODUCTS a 
Kalamazoo, Michigan, it was annou 


cently by VW. C. Hammond, pres. 


Have Been Scientifically Developed im. ’ eee gg Ay ing in he 


High School, Fall River, Massachuset 


ror EASY APPLICATION teal expres ergy tt pl 


abrasive equipment field. 


ng racks 
crouite. 
application, 
lr quick- 
irying with 
employed. 


There are no “tricks” in the application of any “Miccro” product. Any em- 
ployee in your plant who is of average intelligence can handle the work and 
apply most effective protective coatinas. 


In applying MICCRO-SUPREME STOP-OFF LACQUERS or MICCROLITE for 
coating plating racks, the dipping process is recommended. In these operations, it is 
only necessary that dipping speeds be maintained . . . that the necessary number 
of coats be applied and that sufficient drying time be allowed. Air drying 


of both materials is extremely fast, and it is now possible to also force-dry the 
materials at 125° to 150 Fahrenheit providing further reduction in drying time. 


No preparatory work other than cleaning the surface to be coated is required. 


MICCROLAC is the new water-white, non-blushing protective coating used R H. Heth 
t 

to protect and beautify natural metal or plated surfaces. It has proved to have ey 
excellent adhesion to cadmium, chrome or other greasy type surfaces, and is an 
His appointment as Assistant ( 

effective primer for colored lacquers and bronzing liquids. It is particularly adap- ; he Kal 
cinee! or the ilamazoo concern 
table as a protective cocting for silver plated, polished brass or brass plated part of thei1 ' 
dé oO 1e 1 current expansion 
products and is used on copper, aluminum, wrought iron, stainless steel, etc facturing spa ind personnel 
hac oe space a eTso i¢ 
Unlike other lacquers of its type, it comes ready for use, eliminating time and nary ‘by imevensed buncinens 


guesswork in adding thinner and assuring proper application 


James W. Hughes recently was ip] 
representative in the Wisconsin territ 
krederic B. Stevens, Inc.. Detroit. 


WRITE FOR FULL DETAILS 








his uncle the ale Jim Hughes 


MICHIGAN CHROME & CHEMICAL CO. i Miike sniohet Gace ed 


6348 EAST JEFFERSON . eo] ae feller iiealicy University and then was eng 


paper and magazine work 

advertising capacities until 1933 w 
went to Washington to serve in 
gressional office of his unel La 
worked as secretary for United States > 
tor Duffy of Wisconsin, and three years 
left Washington to engage in sal 


at Sth & Charlotte Sts. Mr. Mellick developments Executives were also 
is a graduate of Yale University, Shefheld wesent from firms which manufacture equip 


Scientific School and before engaging in nent that is distributed in New England by © 
in the Detroit area for the Armstrong 
the plating equipment and supply field was MacDermid, Inc 


connected with Post & Flagg, New York 


Co. He became connected with Fred 


Stevens, Inc., in September 1940 
R. |. Thompson, previously in charge of 


Voort has been transferred the Detroit office of Ampco Metal, Inc., Mil- 

of a direct sales representa waukee, Wis., has been promoted to man- 

upstate New York to special duties ager of the Eastern district, overseeing field Conn., plans a one-story addition, a) 
main office of the Company at Mata engineering offices at Boston, Springfield, x 160 ft., and imorovements in the 
N. J Mass., New York, Philadelphia and Wash- plant. Cost over $25,000, The follow 

partments are operated: stamping 


Waterbury Lock & Specialty Co 


} 


ington. Mr. Thompson will make his head- 


) soldering, plating, polishing, buffing 


quarters at 2 Colton Rd., Hartford, Conn. 

. | Lawson is to take care of the ( entral burnishing, tumbling, cle ining ‘a 
t nd laeque 

VacDe lr Waterbury, ( 1e| district which comprises the Chicago, St. degreasing (solvent), and lacquering 


principal base metals used are: stet 


MacDermid, Inc. Hold Sales Conference 


' 


" sales meetin i the otel Louis, Indianapolis, Cincinnati and Michigan 


| 
tl innu £ 
Elton, Waterbury, January 9-! itter territories. He will be located at 600 S. bronze and zin 


ance were tee! ales and ser repre Michigan Ave., ( hicago 


sentatives from Chicago, Detroit, Cleveland, Vagnus Chemical Co... Ine 


ai 


Rochester. Pennsvilvania. New Jersey and R. H. Hathaway, tormerly sales engineer N. J.. manufacturers of cleaning 


the New England states, and papers were for Production Machinery Company, Green- industrial soaps, metallic soaps, 
presented on past experiences and the numer field, Massachusetts, has been appointed as ing agents and metal working 


ous applications under consideration with sistant to Chief Engineer Henry J. Kings- announce four appointments § as 
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representative in 
Henry K ‘ Scott, 


representative in southeastern 


ud. sales 


. and vicinity; 


ter E. Winship, representative 
= \ the State of Louisiana and 
q ; Mississippi, and J. H. Welch, 
4 Arkansas and the 


f Tennessee. 


sentative in 


Car n Electrical Mfg. Co. Holds 


F Open House 


ts 25th anniversary, Cannon 


held open house to mark the 
of its new specialty factory 
iting plant at 3200 Artesia 
les, on December 22. 

ely 1,500 visitors toured the 


President James H. 


Robert C. Cannon, and Super 


Cannon, 
Ray Cromwell playing the roles 


fter the formal opening, open 
d for employees and their 

ch was highlighted by the pres 
is checks to each of the 100 


ew plant represents an investment 
$100.00 The firm was started with 
in 1915 by James H. Can- 

ow devoted almost exclusively 

facture of electrical cable con- 
uircraft, “sound” and allied in- 

[he line of products comprises 
riety of fittings for which the 
rid-wide distribution. 
employs 100 
rtments and equipment for pat- 


ws tactory persons 
sand casting of brass and alu- 
sting of aluminum, brass, mag- 
sinc, heat treating, electroplat- 
painting and sand _ blasting, a 
and die making department 
hine tool equipment. 
troplating department, which has 
led over by Carroll C. McLaren 
3 years, is designed to the 


conceptions of plating shop 


ent Corp., Bryan, Ohio, lubri 
pment and devices, plans a one- 
105 x 190 ft. Cost over $100.- 
quipment. The following depart- 
perated: brazing, welding, plat- 
buffing, barrel- 


esealing, pickling, degreasing 


ng, polishing, 


imeling. The principal base 


steel, brass, aluminum and 


Co., Allston, Mass.. 
1 for years with the sale of 
ts and 


1 
who have 


welding equipment in 
id, have been appointed jobbers 
t are welders built by Hobart 
Troy, Ohio, and will collabo 
Gordon of the New England 


Valve Mfg. Co., N. Water St.. 
valves and kindred engineering 
| take bids at once on gen- 
lor one and two-story addition, 
Cost close to $100,000 with 
The firm operates the following 


stamping, soft soldering and 
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LIyother ome.” 
Combination Unit 
Polishing ..4 Buffing : 


It is easy to understand how Acme 


duction when you 


SEND a! 
SAMPLE 





indexing range 











submit suggestions 





i 


crinding. The principal base metals used are 


brass and bronze 


Third St., 


plans additional construction 


Gage Corp., 1517 | 
Davton. Ohio, 
which will cost close to $1,000,000 with 


Shetheld 


equipment 


{llied Industrial Products Co., 17 N. 
Elizabeth St., Chicago, Ill., effective January 
8, 1941, have 
their general offices and purchasing depart- 
ment to 620 North Michigan Ave., Chicago. 


The move was made to acquire additional 


announced the removal of 


manufacturing facilities to meet the new 
demands of business made on the company. 
The company employs 200 people and has 
been in business eighteen years. The officers 
of the company are J. J. Lawler and C, a. 
Cahill. Allied Industrial Products Company 
offer a complete line of buffing and polish 
ing wheels, abrasives, oil removers, drawing 
to the trade. 


compo inds, etc.., 


194] 








, 
Automatics speed up pro- 
stop to consider that the 4-spindle machine 
illustrated above, for polishing and buffing cylindrical parts, has 
to 800 indexings per hour, and a still 


greater speed when equipped with an 8-spindle head. 


for ' , 

FREE To meet the demands of present-day production, not only as to 
Production speed but also as to low production costs, Acmes are built in a 
Estimate great variety of machine arrangements of universal application, 


each so designed as to perform its particular job most efficiently. 
you have a polishing or buffing problem, we shall be glad to 


to how it can be solved. 


Ac ME Manufacturing-Lo. 


1642 HOWARD ST.¢ DETROIT, MICH. 
OF AUTOMATIC POLISHING AND BUFFING MACHINES FOR OVER 25 YEARS 


Vetallurg 


Co., announce the removal of their execu 


Charles Hardy, Inc., Hardy 


offices from 415 Lexington Avenue to Gray 
bar Building, 420 Lexington Ave., New York 


City. 


Ideal Commutator Dresser Co.., 


Ill., motor maintenance equipment, electrical 


Sycamore 


specialties, ete., has let contract for a one 
story addition, 94 x 145 ft. Cost over $60 


000 with equipment. 


\kron 


S1on-prod 


The United States Stoneware Co 
Ohio, 


{ 


manufacturers ot corre 
chemical equipment, has just acquired the 
Federal Clay Products Co., Mineral City 
Ohio, along with their extensive clay and 
coal deposits, The newly acquired company 
Federal Refrac 


l 


fortes Corp.., to continue their old and well- 


has been incorporated as the 


refractories, high 


The } ede ral pl int 


known line of fire-brick 
temperature cements, et 


will be expanded to handle the rapidly mn 
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burnishing 
small, metal parts at a time. 


pn} y 
plating, 


Abbott 
concentrate 


on the work. 





1046 
Hartford 


sive your small parts the sheen 


of Ms oonlight 


on the water 


lustrous finish at low cost: that result 


achieved every day by users of Abbott 


Burnishing Barrels and Materials. Ball 


pecks of 
Used before 


successfully finishes 
burnishing prepares an ideal base 


rolling down the 


— 


an hour or two by 
high lights 


metal. 


ind closing the pores of 


After plating, a shorter run 


brings up the final color. 


Barrels are high and narrow to 


burnishing pressure directly 


Their extra efficiency means 


lowe1 costs, greater profits Tor you. Worth 
investigating, isn’t it? Send us a few 
unfinished samples and we'll give you a 


detailed report. 


The Abbott Ball Company 


New 


Britain Avenue 
Connecticut 


ABBOTT BALL BURNISHING 











, ac id proof bric k, 
Tallmadge (Ohio) plant 
enabled to realign their production 


process equipment, a id proof 


Patent Digest 





phosphoro is tlis« ible 
to yield a solu 


7 and an oil vehicle 


replaced by an 








ester group and at least one by an inor- 
ganic radical, For example 

Mix approximately 5% of diphenyl phos- 
phoric acid and 95% of a refined mineral 
oil (about 180 S, U. S. at 100°F.) which 
is heated to about 180°C. Sheet steel is 
dipped in the hot mixture which reacts with 
the surface to form an adherent film of or- 
ganic iron phosphate. 


Rust Removal 


l S. Patent No. 2,220,451, J. K. Hunt, 
assignor to E. I. duPont de Nemours & Co., 
November 5, 1940. <A process for removal 
of rust comprising pickling in a water solu- 
ble compound of sulfamic acid, the solution 
being acid to litmus 

Example: Five percent by weight of sul- 
famic acid at 180°F. 


Solder for Thin Surfaces 


U. S. Patent No. 2,220,961. E. W. Kern, 


issignor to Bell Telephone Laboratories, Inc., 


METAL 
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November 12. 1940. A solderi: 
tion for use on gold, silver or pla 
posed of 54% to 48% lead, 43% 
3%-13% of a metal corresponding 
face to which the solder is to 
Ihe lead solder is saturated wi: 
so that there will be no diffusi 
from the thin sheet into the 
soldering 


Electrolytic Screen 
U.S. Patent No. 2.221502. W 
(Netherland), November 12, 1940 
of oxidizing selected areas of al 
or other metal matrix to pro 
composed of a firmly adherent 
corresponding to the perforations 
ished sieve, incorporating a non 
sulating substance in said portion 
oxide, thereby rendering said art 
to electrodeposition, electrodeposit 
of metal on said matrix and fina 
ing the deposited metal from said 


Multiple Deposits 


U.S. Patent No. 2,221,502, C.J. VW 
assignor to E. I. duPont de Nem s & 
November 12, 1940, An article ar 
comprising the use of a whit 
as an undercoat for nickel dep 
cially bright nickel, on zine basé 
ings. The deposit should be at 
inch thick and should contain 
weight of copper. It is claimed that t 
posit will not diffuse into the bas 


Coloring Nickel 





U. S, Patent No. 2,221,641. B. B. K 
assignor to The International Nick 
Inc., November 12, 1940. The pr 


black coatings on nickel and _ nick 





by subjec ting to the action of a bat 
a pH of about 1 to 2 containing 
ing agent having at unit activity 
tion-reduction potential more nega 
about —1.75 volts and a redu 
compound selected from the grou 
ing of thiocyanate, sulfite, and thi 
effective amounts for a period of 
temperature of about 15°C. or 





Fxample 
Ammonium persulfate 200 g 


Ammonium thiocyanate 5 


Immerse at above 15°C. for not 


5 minutes. 


Example: 
Ammonium persulfate 
Sodium sulfate 
Ferric sulfate 
Ammonium thiocyanate 
give red color to t! 
Immerse at 15-20°C. for period 


minutes. 


Example: 
Potassium thiocyanate 
Sulfuric acid 


30% Hydrogen peroxide 


pH 1.2 
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Pickling Apparatus 
nt No. 2,221,811. T. E, Nicklas, 
N 19, 1940. A method and appar- 
ckling metal in coiled form 
mmersion in the bath, uncoil- 
n recoiling while immersed, 
city sufficient to dislodge gas- 


s on the surtace. 


Acid Cadmium Bath 


nt No. 2,222,398. H. Brown, as- 
sig mesne assignments, to The Udylite 
( mber 19, 1940. A method of de- 


tile, matte, adherent cadmium 


fs {| cadmium solution in the pres- 

| addition agent from the group 
f naphthol sulfonic acids. A 

nd is obtained, it is claimed, to 
1jtuminum. 

Ex 

Cadmium as sulfate 3-12 oz./gal. 

Free sulfurie acid 0.4-13 “ 

9. Naphthol-6-sulfonie acid 625-0.7 * 

C.D.. 10 amperes/sq. ft. up to the gassing 

point 


Automatic Plating Machine 
U. S. Patent No. 2,222,839. W. F. Hall & 


G. B. Hogaboom, assignors to [anson-Van 
Winkle-Munning Co., November 26, 1940. An 

matic plating machine giving an oscil- 
jating motion to the racks. 


Acid Pickling Inhibitor 
U. S, Patent No. 2,223,299. K. G. Chesley, 
issignor to Crossett Chemical Co., Novem- 
26, 1940. The reaction product of wood 
with a substance which has available 
onia and in whose structural formula 
none of the hydrogen atoms of the am- 
monia are replaced, at a temperature below 
the range of thermal decomposition of the 


product. 


Rustproofing Composition 
U. S. Patent No, 2,223,458. E. A. Nill, 
signor to The H. A. Montgomery Co., 


December 3, 1940. A solution of a metallic 
sperm oil soap which is insoluble in water 
in sperm anilid mixed with mineral oil, 


Buffing Head 
U. S. Patent No. 2,223,638. E. G. Peter- 
son, December 3, 1940. An inflated conical 
gas buffing head. 


Electrolytic Iron 

t. S. Patent No. 2,223,928. M. G. Whit 
held & V. Sheshunoff, assignors to Rey- 
Metal Co., December 3, 1940. A 
of making electrodeposited iron 
ides circulating within the plating 
id solution of ferrous salt, and 
a relatively thin layer of said 
etween a cathode and a soluble 
ectroylsis while adding from time 
said solution, ferric iron at least 
ely 1% of the total iron content 
ition and maintaining a_ buffer 
m fluoride therein not exceed- 
entration approximately 10 g./I. 
the pH between 2.8-3.2 approxi- 
9-100 amperes/sq. ft. Annealing 
sits for 30 minutes at 1350°F. 

deposits ductile. 








“AFTER 1,000 HOURS! 
RACK-INSULATING COATING STILL GOOD 





UNICHROME* 
RACK COATING-W 





SHOWS STRIKING RESULTS 


“HAVE 100 RACKS COATED— 
200 ON ORDER", WRITES 
DELIGHTED USER 


FEB. 1—Reports of interest to piaters 
everywhere continue to come from 
users of United Chromium’s ‘“Uni- 
chrome’’* Rack-Coating-W, regarding 
the remarkable properties of this rack- 
insulating material. One of these users 
connected with a prominent plant is 
especially enthusiastic. He reports .. . 
“Have had a thousand hours constant 
use of racks coated with Unichrome* 
Rack-Coating-W—through cleaners at 
180° to 212° F., and cobalt-nickel solu- 
tion at 155°F., and then through chro- 
mium plating solhtions.’” Another user 
says ... “After 11 months use your 
Unichrome* Rack-Coating-W is. still 
standing up fine in both the bright 
nickel and chromium solutions.” 


Enthusiastic approval of Unichrome” 
Rack-Coating-W by platers is attributed 
to its unique combination of advantages. 
These are: 


1. Withstands boiling cleaners and all 
plating solutions 


N 


Tough—withstands wear and tear of 
handling 


3. Contains no ingredients harmful to 


plating solutions 


4. Cuts costs—reduces frequency of re- 


coatings 


uw 


-. Easy to apply—“dip and force dry” 
method 


6. Light in color—easy to see how well 


the rack is covered 


7. Any part of rack can be recoated 


without recoating entire rack, 


Write fer Bulletin 31 


Containing Complete Information— 


Platers without rack coating facilities 
may have their racks coated with 
“Unichrome’”’* Rack Coating-W by 
Chromium Corporation of America, 
4645 West Chicago Avenue, Chicago, Ill. 
Belke Manufacturing Company, 947 
North Cicero Avenue, Chicago, Ill. or 
United Chromium, Inc. of Waterbury, 
Conn. 


UNITED 
CHROMIUM 


INCORPORATED 


51 East 42nd Street, New York, N.Y. 
2751 E. Jefferson Ave., Detroit, Mich. 
Waterbury, Conn. 


Reg. US. Pat Off, 








STRIP COPPER 


FROM 


ZINC DIE CASTINGS 


WITH 


McKEON’S 


Va it Sealph 


SPECIAL DIRECTIONS; FREE 


WILFRED S. McKEON, Pres. 


SULPHUR PRODUCTS CO. 


Greensburg, Pa. 


You Don’t Know Beans! Till you come to Boston A. E. S., June 9-10-11-12. 
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GENERAL CERAMICS Chemical Stoneware is not merely acid- 
It does not deteriorate with age or 
. and practically eliminates repairs, 
interruptions of 
Ceramics Chemicalware is easy to keep clean; and it greatly 
reduces acid hazards to employees and property. 


resisting, it is acid-proof. 
use .. . lasts indefinitely . . 
costly 


replacements, and 


Bulletins. 


GENERAL CERAMICS COMPANY, 30 Rockefeller Plaza, New York 


Buffalo, 306 Jackson Building. 
Central Ave 


Tacoma Building. 


ACID-PROOF 


Equipment for Metal Cleaning and Finishing 
PREVENTS TROUBLE AND SAVES MONEY 


Chicago, 208 South LaSalle St. Los Angeles, 415 S. 
Portland, Railway Exchange Bldg. 
Bldg. Seattle, 1411 Fourth Avenue Bldg. Spokane, 1823 South Maple St. Tacoma, 
Montreal, Canada Cement Bldg. 









service. General 


Write for 


San Francisco, 276 Monadnock 





GENERAL CERAMICS 
CHEMICALWARE 


TANKS, PIPING, FAUCETS, 


VALVES, PUMPS, FANS, BLOWERS, ETC. 











PRODUCES BRILLIANT, 
ELIMINATES COLOR 
AN IDEAL BASE FOR CHROMIUM. EXCELLENT THROWING POWER. 
NO SPECIAL SOLUTIONS OR CHANGES IN EQUIPMENT REOUIRED. 


EASY TO CONTROI 


Uniform results obtained in still 


streaky deposits. 


BUFFING 


-LOW IN COST—SUCCESSFUL—PRACTICAL. 

tanks, automatic machines or mechanical barrels. 
Excellent for zinc die-castings. Any cold nickel solution of standard formula will with the 
addition of NEW IMPROVED LUSTREBRIGHT give brilliant, lustrous, adherent deposits. 
Guaranteed not to harm plating solution er cause plate to peel, become brittle or produce 
Illustration shows unbuffed deposits produced in same solution before 
and after addition of NEW IMPROVED LUSTREBRIGHT. Write for complete information. 





New Improved 


LUSTREBRIGHT 
BRIGHT NICKEL 
PROCESS 


LUSTROUS NICKEL DEPOSITS. 
RE-CLEANING—RE-RACKING. 














W.C. BRATE COMPANY 







ALBANY. NEW YORK 


signor to American Smelting and 
Co., December 3. 
in an electrolytic cell, especially 


cadmium plating by adding a frot} 


FINISHING. 


Preventing Spray 


U. S. Patent No. 2.223.973. R 





1940. Spray is 


so as to form a layer of stabl 
the surface. The patent claims a 
roasted cereal mixture of whole w! 
bran and cane sugar molasses s 


stant Postum.” 


Abrasive Throwing Machin: 
U. S. Patent No. 2,224,153, J. E. ¢ 


ling, assignor to The Americar 
Equipment Co., December 10, 194 { 
trifugal abrasive throwing machi 


improved means for controlling t} 


of flight of the thrown cbrasive 














Wheel 

U. S. Patent No. 2,226,256. ¢ 
son & A, H. Peterson, December 
\ buffing wheel with a_ thin, 


Buffing 





flexible bufing cylinder provided 
relatively large central aperture, a 
said aperture, a stiff apertured ce: 
block fitted into said lining and 
rigid plate member secured to sa 
to stiffen the 


cylinder adjacent the 


central part of sai 


aperture 


Vertical Strip Cleaner 
U. S. Patent No. 2,224,267. E. A, M 
son & W. R. Meredith, assignor 
Aetna Standard Engineering Co., D 
10, 1940. \n apparatus for 
polishing metal sheets, strip or 
especially for removal of oil from tir 


plated steel strip. 


Abrasive 

U.S. Patent No. 2,224,711. A. J. W 
December 10, 1940. A dry abras 
fine grinding comprising a dry mix 
silicon carbide, 


powdered powder 


ind precipitated copper hydroxide, 


size of the silicon earbide not 
2U microns and the grain siz 
not exceeding 5 microns in siz 


Buffing Wheel Hood 
U. S. Patent No. 2,225,225 { 
Elevey, assignor to The Day ¢ 


17, 1940. 


Wie 


An improved bufhing w 


Electroformec Screen 


U. S. Patent No, 2,225,733. 
ussignor, by mesn assignment 
Trumbull Metal Preducts Co 
24, 1940. The method of forming 
metal screens which comprises d 
light-hardenable coating on a 
posing said coating to light throug 
to ferm a_ predetermined patter 
hardened material, removing the 
portions of light-hardenable mat 
ing the uncoated areas of said 
form a relief pattern correspon 
first pattern, molding a matrix 
negative of said member, m 
said matrix a rubber printing p 


luting a positive and having a pa 


February, 
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id first pattern, employing said 
said last pattern in non-con- 















































rial on a plate, electrically de- 
on the unprinted conductive 
plate to form a screen and 


screen from said plate. 


Electroformed Screen 


No. 2,225,734. W. Beebe, 

esne assignments, to The 

tal Products Co., December 24, 
ethod of forming metal screens 
rises forming on a metal plate a 
on-conducting material consti 
j vative of the screen, baking the 
ng material at a temperature 

00°F. to render it adherent 

electrolytically depositing a 

non-coated areas of the plate Lo 

en, thereafter baking the non- 

iterial at a temperature of from 

100° F. to render it adherent to the 

stripping the deposited screen 


Electroforming 


S. Patent No. 2,225,794. Keisaburo Ota 
December 24, 1940. 4 method 
turing a curved constructional 

ver, which consists of depositing 

ed thickness on a metal cathode 

en coated with an alloy of lower 

point, for a separating film, and 
kly and bodily introducing the 
trix into a heated furnace main- 
ve 500°C. so as to quickly and 
heat said deposited iron and mat- 
rix, thereby automatically separating the 
laver from the matrix with 


ng any crack Or break. 


Electroformed Screen 


S. Patent No. 2,226,384. E. O. Norris, 
g to Edward O. Norris, Inc., 


24. 1940 


Decem- 

\ process of producing a for- 
et which comprises producing by 
deposition a foraminous sheet 
, reducing the thickness of the sheet 
irging the holes by removing by an 
cess a stratum of material from 
of a depth sufficient to leave a 
screen presenting a smooth sur- 
nizhout, 


substantially free from 


f 


of contour, and then adding to 
m sereen by electrolytic deposi- 
ratum of material of a_ thickness 
build the structure to a pre 
land cross-section area, the area 
ed stratum of material at any 
of land being greater than that 


eton screen at the same section 


Electroformed Screen 

S. Patent No. 2,226,382. E. 
Edward O. 

‘4, 1940. A matrix for the pro- 
lectroformed foraminous sheet 


O. Norris, 


1 base plate presenting a sur- 
i to receive an electrolytic de 

plurality of protuberances of 
rmable resilient electrolytically 
erial projecting from said base 
mechanically interlocked there- 
ns of a flange emhedded in said 
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AFTER SECOND STAGE 





SPEED 
QUALITY 
ECONOMY 






Nal 


Whenever polishing compounds, pigments, chlorinated 
and sulphurized oils, smut and the like have to be 
removed from any metal before finishing operations, 
trouble or expense has always been experienced be- 
cause existing cleaning methods did not quite meet 
the situation. Almost always hand brushing or 
scrubbing was necessary before the final tank or 
electrocleaning operation put the metal in condition 
for plating. 


‘BEFORE CLEANING 
case awn with lu 

ining lithopone 
remove without hand 


Now these difficulties are ended with the new 


MAGNUS 
AFTER FIRST STAGE EMULSO-DIP 
":] CLEANING PROCESS 


ippearance except for water 


This simple two-stage cleaning operation practically 
eliminates hand cleaning, even of smut on steel. It 
cleans metals to a physically-clean condition suited 
to all finishing operations except plating and vitreous 
enamelling in one quick dip and pressure rinse. 
Metals after this single dip and rinse are free of all 
traces of polishing materials, oils and greases, ready 
for the equally simple second stage of electroclean- 
ing, still-tank or machine cleaning with a suitable 
Magnus Metal Cleaner. 


Our latest bulletin describes this unique metal clean- 
ing process in complete detail. It is well worth 
studying, since the Emulso-Dip Process applies to all 








Sans me steel poet none ‘ nate - metals and particularly to steel. 
go x milion deo a WRITE NOW 
water break. _ : FOR BULLETIN 3000 
MAGNUS CHEMICAL COMPANY 
Pw Manufacturers Cleanm Materials, Ind: aps ce po _ Ss 
Sulfonated ( Emu Fyises Agents and Metal Wickine Lubri 


ll South Avenue Garwood, N. J. 


MAGNUS CLEANERS 








Norris, Inc., 





A NEW NICKEL STRIPPING PROCESS USING 


STRIPODE 


(Patent applied for) 
An inhibiting agent for Sulphuric Acid strip baths that— 


PREVENTS PITTING AND ROUGHENING 
OF THE BASE METAL 


(Stcel, brass, zinc die castings, heavy zinc and lead bearing alloys) 


STRIPODE 


Reduces Finishing Costs to a Minimum 
Reduces Stripping Time by 50% or More in Many Cases 
Reduces Your Scrap Loss 
Strips Plating Racks 
Saves Acid 
Write for information and literature 


CHEMICAL CORPORATION 93 Broad Street 


SPRINGFIELD, MASSACHUSETTS 
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STEAM KEEPING PLATING SOLUTION 
AND 
CHEMICALS" CLEAN & PURIFIED 


Is not really a problem and involves very little expens: 





if vou have filter equipment of the proper type & siz 


for your particular requirement. 


r~ , | 
SAYS THIS / > ¥ | ' Therefore, extreme care should be exercised in select 
NEW JERSEY Oe ’ ing a filter for your plating department. Be sure that 


MANUFACTURER ‘4 weg : ; you get a filter that is really “LEAK PROOF” & 
yt ; 4. “CORROSION PROOF” and one that has ample “filter 
“Our plating department, area” & “sluge holding capacity”. 
formerly the bottle neck of 
most of our operations, is now LPP Ot aun cnn ~ . 
our greatest asset. Rie oy Our modern “Closed Type pressure filters are the 
‘ result of many years of experience in the filtration of 
"We had varying loads, varying tank temperatures and 
varying room temperatures, and these conditions, combined with 
our high standards of inspection, resulted in an excessive reject ; 
factor Tell us what solution you have and approximately what 


SARCO TEMPERATURE REGULATORS size tanks, and we will be glad to offer specific recom- 


mendations. 


electroplating solutions. 


“All tank temperatures are now held to within two degrees 
of the regulator settings, regardless of the volume of work or 
any other condition. With less evaporation, the solufions are 


pone es and we use less alkali. We use all con- INDUSTRIAL FILTER & PUMP 
MFG. CO. 


SARCO COMPANY, INC. pies aa 
SA e = san tiliticen Avenue, How Hee 3017 West Carroll Ave., Chicago, Ill. 


Ss A Vv E S Ss T E A a SARCO CANADA LTD., FEDERAL BLDG., TORONTO, ONT 
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A Safe Cleaner for Aluminum and 


other Soft Metals — PERMAG 


—produced by Magnuson 


T us Spec ial PI RM AG Compound cleans all Soft Metals 100 per cent, but never 
injures the metal nor shows any corrosive effect. Manufacturers in National Defense 
Work find PERMAG Cleaning Compounds invaluable for metal cleaning. PERMAG 


works quickly, effectively, safely, economically, 


Representatives, also Pp e L in y-% | a | { N t 
Warehouses from Coast E R | A 
to Coast. In Canada. Write us if you have 
Canadian PERMAG | ; 


< . dificult problems. Let 
Products Ltd. Montreal MAGNUSON PropuctTs ace | our years of experience 


and Terento. se benefit you No obliga- 
HOYT & THIRD STS. BROOKLYN, N.Y. a 


NICKEL SILVER 


Oldest Exclusive Manufacturers of Sheets— Rolls 
PLATING & ANODIZING GENERATORS Phosphor Bronze, Bronze Gilding Metal 














100-25000 Amperes 4-50. Volts. AC & DC Motors—Special Low Brass and Special Alloys 
Units—Case hooks—Long life “Bogue” Brushes. STOCK SHIP- 
MENT on units 500-6000 Amperes 


BOGUE ELECTRIC COMPANY WATERBURY ROLLING MILLS, Inc. 


80 Glover Ave., Paterson, N. J. Waterbury, Conn. 
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Yale & Towne are proud of the repu- 


tation of their padlocks for service and 
looks. Year after year they turn to 
Zapon for the finishes that protect and 
help promote these items. 

Last year the famous ‘Silver Six” 
line of Yale & Towne padlocks, finished 
in Zapon Duranite S-277, was a great 
sales success. The recently launched 
No. 515 Yale & Towne padlock, with 
the same finish, is going over big. 

S-277 aluminum liquid, specially de- 
veloped for padlocks and hardware, is 
extremely durable. It also stands up well 
to salt spray, humidity and abrasion. 

The thorough job we do for this im- 
portant lock manufacturer is typical of 
Zapon service in taking care of specific 


situations. Duranit 
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WESTERN SALES: 

ZAPON-BREVOLITE DIVISI© N 

ATLAS POWDER COMPA.‘ 
oa North Chicago, lil. 
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Heat Resisting Finishes 


In the last few years there has been a demand 
for finishes which will retain their protective and, 
more important, their decorative properties under 
long heating—the object being, of course, to open 
up fields held by vitreous enamel, etc. As a matter 
of fact, many users of finishing materials would 
have been satisfied if heat resistance had been de- 
veloped only to the point where discoloration and 
loss of film strength might not be expected if for 


any reason their materials happened to be over- 
baked. 


At first glance it would seem that the demand 
for heat resisting finishes might never be fulfilled. 
As the term implies, organic finishes are based on 
organic compounds—the vehicles—and organic com- 
pounds do not in general resist high temperatures 
for any long period. 


In spite of this, the manufacturers of organic 
finishing materials have not been deterred and as 
a result we have organic finishes in a wide variety 
of colors being used today on kitchen ranges, oil 
burners, and other domestic and commercial equip- 
ment where finishes must resist heat. 


This development has been truly remarkable 
and we believe that the end is not yet in sight. We 
predict that organic finishes will be formulated to 
withstand still higher temperatures and thus broaden 
the already wide scope of organic finishing. 
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By JOHN SASSO 





Fender finish is quickly dried by passing the parts through a lamp-lined tunnel. 


| ADIANT energy, produced — by 

short wave lengths in the infra-red 
range of the spectrum, was applied a 
few years ago by the Ford Motor Com- 
pany to the drying of automobile body 
finishes. Since then electrical infra- 
red drying has attained considerable 
acceptance; it is now being used for 
drying prime and finishing coats on 
auto bodies, enamel on parts such as 
steering columns, lacquered surfaces, 
paint on castings, enamels on die-cast- 
ings, for softening plastic sheets prior 
to punching and for baking transfor- 
mers and armatures. 


Advantage has been taken of radi- 


108 


ant heat in conventional gas-fired 


baking ovens for years. However, in 
the last few years, new electric and 
gas infra-red heat sources have been 
developed. Widespread attention has 
been given electrical sources of this 
energy because of the high color tem- 
perature and efliciencies obtained 
with incandescent lamps, and because 
the baking 

though it is 


place the full 


being dried in front of the rays. In 


set-up is simple, even 
sometimes difficult to 


surface of the part 


complicated assemblies, having shad- 
ows and inaccessible surfaces, con- 


vection oven baking is usually the 


METAL FINISHING, 


solution. But some finishe 
successfully dried bj conve 
conduction must be used. 
In non-technical terms 
red energy is similar to wh 
as lighi, except that i 
longer in wave-length t 
energy. The fundamental 
parallel those of lighting 
sources of radiant energy 
a lower temperature than 
for light. 
Another 


amount of energy required 


difference li 


heating, densities on a § 


Reprinted from American Mact 


Februar 
















1,000 watts per sq. ft.; 
ice would be brilliantly 
ith 50 per sq. ft. 
spectrum, wave-lengths 
ition overlapping light 


watts 


















ind extend from 0.6 to 


s of a meter to five mil- 

: eter. Commercial sources 
ergy emitting most of 

n the wave-length of one- 


meter operate at 2,500 F. 
the 
wave-length is increased. 


temperature of the 


nt bulbs arranged in var- 


Fie. 1, furnish the source 

r infra-red drying. Both 

ti d carbon filament lamps 
Originally the standard 
240-260 watts; recently 

st mps of higher capacity, 
ind 1.000 watts, have been an- 
1 for this process. See Table 


TABLE I—AVERAGE WATT PER SQ. IN. ON WORK 





250-watt drying lamps in 12 


reflectors; edges touching; 12 


250-watt drying lamp in 9 


reflectors: edges touching: 12 


250-watt drying lamps in 8 


reflectors: edges touching: 12 


500-watt 
reflectors; 


drying lamps in 12 
edges touching; 12 


1000-watt drying lamps in 12 


reflectors; edges touching: 12 
Sunlight; summer at noon; s¢ 
*See Fig. 1. 


thus obt 
catalytic actior 


duced baking time 


not caused by 


the attainment of a higher 








Triangular 
banking of 


units* 
in. gold-plated 
in. from work Re 
in. gold-plated 
in. from work 1.8 
in. gold-plated 
in. from work 2.0 
in. gold-plated 
in. from work 25 
in. gold-plated 
in. from work 5.0 


a ley el 


The 


tion 


surface 
factor 
gold plating: 


ained is 
1 but by 
tempera- 


for 


Rectangular 
banking of 
units* 


1.] 


0.7 


reflec- 


energy 1s 


with the highest 
infra-red 


copper and silver plat- 


M m energy distribution of ture in a short time. This has been ing are close to gold; Alzak is also 
lamps occurs at about 2,500 deg. confirmed by tests made by the Glid- well suited for redirecting the neat 
solute, with wavelengths of about den Company and the Pontiac Paint infra-red energy. Other materials, 
000 to 14,000 angstrom units and Varnish Company. Their con- such as chromium and aluminum, are 
HO000L1 to 0.0000014 meters long) clusions were that an ordinary bak- less efficient; silver and copper tarn- 
ding on the type. ing oven operating under tempera- ish quickly. Gold-plated reflectors are 
Of the electrical energy input into tures available from radiant energy, more stable than silver, but they 
lamps, approximately 90 per would produce the same results in should be cleaned every six weeks 
s converted into heat waves the same time. It follows that radiant when drying lacquer. Efficient _re- 
h penetrate the surface and are drying is merely an effective method flectors redirect the radiant energy so 
rted into heat energy. The re- of getting heat into a paint film in a thoroughly that there is no sensation 
minimum of time. of heat near the reflectors, even when 
Fig. 1 Of these two ways of on the effectiveness of the heat 
arranging light units, Method A source, as shown by these curves. 

. gives fifteen per cent greater con- m — a 
eo ) ( ouaention a better ‘energy dis- Fig. 3 The type of reflecting 
- ) tribution than Method B. surface and the angle of cut-off 
}- determine the per cent of total 
Fig. 2 Size and material of the radiation delivered to the working 

Work — Work — 1 reflector have a marked influence plane according to actual test. 
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Degrees From Reflector Center 
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wo 





they 
dreds 


ire operated in groups of hun- 


TABLE Il — REFLECTION 
FACTORS OF PIGMENTS 





W ave-length 
(Angstroms 
PIGMENT 6.000 


9 500 4.000 


Cobalti oxice 
steel gray 
Chromic oxide 

dark 
Lead 


yellow 


green 
oxic 
Ferri oxide 
red 
Lead 
vellow 
Zim oxice 


white 


chromate 


Lead carbonate 


white 


that a 


sq.in. on 


fests indicate concentration 


of six watts per 20-gage 
black painted sheet steel will give a 
temperature of 500° F. in five minutes 
while a concentration of two watts pet 
sq.in. will give a temperature of only 
220° F. 


tion of energy depends on the wattage 


in the same time. Concentra- 
of the lamps, as well as the design and 
-pacing of the reflectors. 

The amount of heat at the surface 
of the 


square of the distance to the lamp. In 


part varies inversely as_ the 


commercial practice this distance is 
only 6 to 18 in., depending on the 
time the pieces stay under the lamp. 
The design of the reflector is 
than is the 
from lamp to surface. 

Tests 


ule h 


more important distance 


conducted in the — lighting 
Edison 
that 
factor in de 
the solid 


reflector is a 


laboratory of Commonwealth 


on infra-red reflectors indicate 


reflector diameter is a 
termining radiation density: 
angle subtended by a 
factor with regard to glare and to per 
centage of lamp energy redirected to 


With a 


which has a cut-off be!ow the filament 


the working plane. reflector 
center, glare in the eyes of adjacent 
operators is prevented to a consider- 
able extent. 

it might be concluded 
and the cold 


plated reflectors were about on a par, 


From Fig. |, 
that the 81',-in. | l-in. 
but reference to Fig. 2 shows that the 
total radiant 
work by the 
that 


any given lamp, the total radiant ener 


energy delivered on the 


ll-in. reflector exceeds 


siven by the 8!4-in. unit. For 


ey delivered on the work may be creat 


er for a smaller diameter reflector even 


though that 
the lower 
| ]-in. 
the spacing ordinarily 
x 12 in., 


individually has 
Thus, with the 
made up into banks, 
would be 12 


or 144 sq.in. per 260 watts, 


reflec tor 
efficiency 
reflector 


whereas the 8! j-in. reflector ordinarily 


1 


would be mounted on Ol» 


x 8l-in. 


72 sq. in. 


centers, corresponding to 
per 260 watts. 


Higher 


face do not remain constant but change 


reflection factors of the sur- 


with the wave-length of the infra-red: 

this indicated for 

pigments in Table II. 
Reflection 


variation is some 


factor. or ability to ab- 


sorb energy. depends on the pigments 


and color. Hence white and other 


. 

. \ 

ie . \ \ 
oe a: 


~ 


light colored finishes cause 

ficulty in getting the rapid | 
sired for good production. | 
plication where a high refle 
tor was encountered, the re 
of the was heated, d; 
paint by conduction, as the | 
effectively 
available 


metal 
absorbed enougt 
energy to drv th 
whit 
most difficult to dry becausé 


Red colors, next to 
cenerally high reflection fact 
infra-red range. Blues and ¢ 
radiation 
thin 

sheets have been tested. Wh 


a temperature of 3 


eood in absorbing 


\ arious colors on 


reached 


The Steel Storage File Company uses a baking schedule under 


minutes for enamel finish with this radiant infra-red installat 
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= while red, yellow and 
successively higher tem- 
to black which reached 
in about eight minutes. 
iint reached only 250 F. 
time interval. 

ss with a limited surface 
the rays will conduct 
from the surface and re- 
This effect is useful when 

s or motor armatures. 
ves in Fig. 5 in white and 
ite that thickness has an 
effect on the “heating-up” 
uur minutes a 14-gage panel 
emperature of about 230 F. 
rage panel, only about half 
reached a temperature of 
F. in the same time. In 
ites the 
5 F., respectively. 


temperatures were 
If bak- 
ing ti is long enough, the work is 
heated ough, and from then on its 
thickness has no further effect. With 
finishes which have a short baking 
time. the thickness has a definite effect 
duction rate since a large 
percentag of the total time is con- 
sumed bringing heavier gages up 
to temperature. 

Other factors which affect the rate 
of drying are: the specific heat and 


conductivity of the material: heat 


Minutes 


The temperature reached 
drying time varies with 
rr of the paint; these read- 


) 


ere on 22-gage sheet steei. 


20 Gage sheet 
stee 


F 


l4Gage sheet stee/ 


Degrees 


Minutes 


The tem perature is also 
by the thickness of the 
which paint is applied: 
more rapid rise for the 
aterial. 
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TABLE HI—HARDENING CHARACTERISTICS OF FINISHES 





Material 
Synthetic enamels; alkyd 
synthetic and urea-formalde (1.75-2.0 


hyde modified synthetics 


per sq. in.) 


Lacquers 


Wrinkle finishes 


Japans 


Baking Temperature 
250-350 F. 

watts 

per sq.in.) 

350-400 F. 


(about 2.8 watts 


100-150 F, 


150-450 F, 


Comment 
Harden by 


oxidation. Oil 


polymerization and/ot 
modified resin is 
used instead of an oil as the vehicl 
Response to infra-red treatment de 
pends on pigments and color. 


Harden by evaporation. Since they 
are dried at low temperature to avoid 
pinholing and budding no discolor 
ation will occur. Formerly air dried 
because of the low temperatures, us¢ 
of infra-red has proven a great time 


saver. 


More difficult to bake out because 
of the high temperatures required 
and longer time required for oxi 
dation. 


Baking japans have not proven eco 
nomically feasible for this method 
of drving as the vegetable oils which 
they contain harden too slowly. Air 
drying japans, however, offer- no 


difficulty. 





losses from low temperature 


tion by the work: air currents o1 
drafts: 


porting members: 


conduction to backing or sup- 
area presented asa 
“target” for the rays: film thickness 
and type of finish. 

While the cooling effect of drafts 
should be kept to a minimum, a cer- 
tain amount of air movement is re- 
keep the 


inflammable concentrations. 


quired to volatiles from 
reaching 


With 


danger of explosion. 


proper technique there is no 
For parts having large surfaces it 
is necessary to present as much as 
possible of the total area to the energy 
source by proper lamp or conveyor 
arrangement. Parts with recesses may 
cause difficulty because they heat un- 
evenly or because the radiant energy 
does not reach all the areas to be dried. 
Unusual or difficult applications of 
this sort must be solved by trial in- 
stallation. In an electric auto parts 
plant, it was found that by rotating 
parts of irregular area under the 
lamps, synthetic enamels were dried 
satisfactorily in 10-15 min. instead of 
the 60 min. required by gas oven. 
Air-dry finishes may be handled by 
infra-red drying at temperatures not 
exceeding 150 F. House paints and 
architectural finishes made with oleo- 
resinous vehicles do not behave satis- 
factorily with infra-red. Synthetic en- 


wrinkle 


temperatures 


amels and finishes require 


higher bul cause no 
particular difficulty. Temperatures as 


high as 600 F. have been satisfactory 


SECTION 


for bakine 
thetic 


infra-red drying to the same degree. 


whee! finishes. All svn 


enamels do not respond to 


as some tend to “yellow” because of 
the actinic property of the light. 
Discoloration may occur if the 


temperature under the lamp is al 
lowed to exceed the baking tempera 
tures. Most of the organic pigments 
stable to be heated 


successfully, if careful control of tem- 


are sufficiently 
perature is exercised. Some finishers 
have found that the substitution of 
inorganic substances for organic pig 
ments solves the problem of control. 

Insofar as the other constituents of 
enamels are concerned. some of the 
resins in the finish may cause no pal 
ticular trouble. See Table II] Speed 
ef baking depends somewhat on the 
oils introduced to modify the resins: 
perilla and tung oi! have been found 
to be satisfactory. Sova oil vehicles 


dry too slowly for the infra-red 


method. 
Experiments in drying — oil-base 
paints, similar to house paints were 
unsuccessful when application to farm 
equipment and to wooden toys was 
attempted. Oil paints and oleo-resin 


ous materials in general cannot be 
baked rapidly enough under infra-red 
lamps because they require consider 


able oxidation. 


Ford has used infra-red heating in 
expanding pistons for inserting piston 
One outboard motor 


pins, manufac 


turer is reported to have used the 


method in making shrink fits. In the 
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cific Heat of the Material 


{pproximate kilowatts of lamps re 

quired for mass heating. Starling u ith 

the weight of material at A proceed to 

specific heat B, vertically to the tem- 

perature rise C, across to overall effi- 

ciency of lamp bank D and down to 
the kilowatts required E. 


latter 
flee tors 


concentrating re- 
better than the 
However. much time 
Hand- 


ling of plastic sheets has been simpli- 


application, 
were found 
parabolic type. 
was required by this method. 
fied by softening them with infra-red 
lamps instead of 


pune hinge or forming. 


in ovens prior to 
Fiber board is 
ilso suecessfully heated and softened 
prior to bending to shape. These are 
but a few applications of the princi- 
ples of radiant heating discussed. 
Infra-red heating has the advantage 
over air or oven drying in that heat is 
with the 


time is 


instantly available lamps 


whereas some required to 
bring the parts and oven up to work- 
ing temperature, The prime coat on 
Ford bodies is baked in fifteen min- 
utes with infra-red lamps as compared 
to sixty minutes required by a steam 
oven that was 


replaced. Finishing 


coats require about twice as much 


time as prime coats with even create! 
saving ovel drying 


baking 


times between lamp ovens and con- 


previous oven 


schedules. Comparisons of 
ovens may be 
often 


ventional misleading 


since there are 


special condi 
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Forming, wrinkled finish on cameras and 
projectors. 


Softening bakelite sheets for punching and 
shearing. 


Drying out inside of metal caskets. 


Softening bakelite tubes for punching. . 


Baking out radio coils and transformers... . 
Enamel baking on small metal stampings. . . 


Removing cyanide from pits and pores in 
castings. 


Baking finish on transformer cases 


Drying adhesive lacquer or glue on speaker 
cones. 


Laboratory use — baking finishes on cans. . 


Expanding pistons to permit dropping pins 
in place. 


Softening bakelite for punching and shear- 
ing. 


Drying paste to hold jewels in place. . .. 
Baking enamel finish on globe valves. . 


Baking wrinkled finish on die-cast auto 
heater cases or frames. 


Baking enamel on molded bakelite radio 
cabinets. 


Baking out synthetic urea formaldehyde 
enamel on metal. 


Drying ground coat preparatory to firing on 
at high temperature. 


Drying first finish coat on fired ground coat.. 
Baking synthetic enamels on small axe 
blades. 


Dehydrating or drying Tenite preparatory 
to molding. 


Aluminum die-cast metal... . 


Thin bakelite sheets, black an 


colors, parts punched out. 


Sheet steel pressed and welded bu 
caskets. 


Semi-hard bakelite........ 


Electrical coils and windings on fiber 
or bakelite cores. 


Sheet metal display with pressed f 
for advertising. 
Gray cast iron 


Pressed sheet steel boxes (22 gage) 


Steel frame and paper cones. . . 


Tin cans, labels and decoration printed 
directly on tin. 


Aluminum alloy pistons. ... 


Bakelite strips from which smal! par 
are punched by press. 


Plated brass and die cast metal 
Cast or wrought iror. and brass 


Die-cast frame or case for aut 
water heater. 


Small portable radio cabinet of 
bakelite — mottled brown color. 


Test samples of steel sheet... 
NE ainccicaeceseenes 
Steel pan with vitreous grou 
fired on. 


Steel axe blades. .. 


Tenite (a plastic) granules, 
grades and colors. 





* From investigations of radiant energy heat made by the Commonwealth Ed 
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ible cost and, it is claimed, ercised. (Graphs are from a paper ®& 989 | | | 
tain definite advantages. Ra- by Howard Haynes, Nela Park € a | 
is burners have satisfactorily Engineering Department, General = | 
white urea formaldehyde _ fin- Electric Company, before the - 
sually difficult to dry success- Illuminating Engineering Society ) 
fully with electric equipment. 240 _. ©. 2 ot > me. 
illy lacquers and quick-drying | | SS l— 
‘ 220 1 |_| aa 
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RADIANT ENERGY HEATING* sg PH 
No. and Reflector Diameter Distance in In. , 
Size of Total and Reflector of Filament Time Under Watts/Sq. In. 
Size in In. Finish Lamps Watts Spacing In. Finish From Work Lamps on Work 
2x4x6 Synthetic plastic wrinkle finish  4—250W 1000 8 1/4 dia. Alzak 8 6 min. 2.75 
sprayed on. Tungsten 9 1/2 spacing 
3x4 ft. None — softening. ........... 16 — 240W 3840 8 1/4 dia. Alzak 12 to 24 3 1/2 sec. 0.9 
1/8 thick Carbon 8 1/2 spacing Cont. after 
2 min. preht. 
16x 24x72 Plated or oxidized surfaces from 10 —260W 2600 None — special None 3 to 8 5 to 10 min. 0.40 
Approx. which moisture must be re- Carbon arrangement 
moved on inside. 
3 dia. by None — softening............ 8 — 240W 1920 8 1/4 dia. Alzak 12 to 18 Continuous &. 
16x 1/16 Carbon 8 1/2 spacing after 2 min. 
preheat. 
3 dia. x 2 Insulating varnish impregnation 16 — 260W 4160 8 1/4 dia. Alzak 10 avg. 4 min. 1.6 
long Carbon 8 1/2 spacing 
4x6x 1/32 Red enamel sprayedon....... 16—260W 4160 8 1/4 dia. Alzak 12 12-15 min. 1.33 
Carbon 8 1/2 spacing 
10-14 dia. Plating after wash in cyanide 24 — 260W 6240 8 1/4 dia. Alzak 7 varied 20 min. 3.2 
11/2x2height and hot water. Carbon 8 1/2 spacing 
3x3x4 Black nitro-cellulose lacquer 30—260W 7800 10 dia. Gold 8 10 min. 3.50 
with solvent —5 min. air dry, Carbon 12 spacing 
10 min. under lamps, 10 min. air. 
_ 6 dia. cones Nitro-cellulose adhesive lac- 88 —260W 22880 71/2 &91/4dia. Gold & Color 8 Continuous — 2.40 
height speaker quer. Carbon 71/2 &91/4 spacing Alumilited 2 ft. por 
min. 
2-3 dia Enamels, lacquers, inks... . . .. 3—260W 780 9 1/4 dia. Gold Not known Laboratory Varied 
4-5 height Carbon 9 1/4 spacing use 
4-5 dia. None — Expanding metal 4— 260W 1040 7 1/2 dia. Color 6 3 min. 2.25 
6 height operation. Carbon 7 1/2 spacing Alumilited 
2-3 x 48 None — softening............ 16 — 260W 4160 7 1/2 dia. Color 14 Continyous 
Carbon 7 1/2 spacing Alumilited after 2 min. 
preheat. 
1/2-1 dia. Jewelers’ paste............... 2 — 260W 520 None—in inclosure None Not known 5 min. Inclosed 
1/16 thick Carbon 
Upto! |/2 valves Green air dry enamel......... 8 — 260W 2080 8 1/4 dia. Alzak 6-8 5 min. 2.75 
Carbon 8 1/2 spacing 
10-12 dia. Wrinkled finish enamel — gray- 32 — 260W 8320 8 1/4 diameter Alzak 10-12 9 min. 3.7 
4] ight ish tan color — wrinkle formed Carbon 8 1/2 spacing 
in 3 min. 
OxSx14 Urea formaldehyde baking (220 32 — 260W 8320 8 1/4 diameter Alzak 8-12 9 min. 3.7 
1/8 ick — F.) cream color. Carbon 8 1/2 spacing 
2x age) Synthetic enamel, urea formal- 8 —260W 2080 8 1/4 diameter Alzak 12 7 min. 1.8 
dehyde, air-dry enamel — Carbon 8 1/2 spacing 
Chinawood, soya and meleic oils. 
Water solvent ground coat gray 24— 260W 6240 8 1/4 diameter Alzak 10 9 min. 2.6 
color. Carbon 8 1/2 spacing 
Ae 1/2 Water solvent white first finish 24—260W 6240 8 1/4 diameter Alzak 10 5 min. 2.6 
deer gage coat. Carbon 8 1/2 spacing 
“7 ; Gloss black synthetic enamel 8 — 260W 2080 8 1/4 diameter Alzak 12 15 min. 2.2 
~— 3/4 and thinner. Carbon 8 1/2 spacing 
att an No finish — moisture removal.. 8 — 260W 2080 8 1/4 diameter Alzak 30 20 min. 0.8 
—— 31/2 Carbon 8 1/2 spacing 
OR NIC FINISHING SECTION 
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namels can be dried rapidly cca 
sionally. however. it is just as difficult 
io eliminate the slight tack of syn 
theth lacquers is it is to bake a true 
baking enamel because of the 
quired for oxidation Thy 
suited for lamp drving 
are made with short oil modified al 
kyd lycerol phthlat resins 
further modified 
ehyde resins if greatet 
esired. It 

wailable, non-drying 
ind urea-formaldehyde 


ire useful 


time re 
fast-drying 
enamels best 


whir h 


may be with urea 
hard 
high enough inten 


alkyd 


combinations 


with 
to as 


infra-red heating 
miu h as 50 pel cent 


15-ky 
mps required i floor 


infra-red installation of 250 


space ot 
4) sq. tt i 
ft. for a L5-ky strip 


Flexibility Is sf 


con pared to O41 sq 
heater oven 
cutting banks 
of light in and out as required: and 
lights are adjuctable to any 
Distance of the 


ired by 


lirection 
lamps from. the parts 
idjustable for the full effec 
Small banks 


mounted on 


I usually 
ve ran of the lamps. 
of reflectors are rollers 


ind used for spol drying of finishes 


in both automotive and aircraft manu 
Initial cost 


facture and maintenance. 
ot intra-red 


tively low 


compara 
Maintenance is confined 
to replacement of lamps and cleaning 
reflectors Further, the 
can be dismantled and 


new requirements 


insta! lations 
rebuilt to suit 


An Early Handspray 
By E. 


The first smal! handsprayet that 


M. Stephenson 


saw many vears ago was used to spray 
from 
it had no control. The 


air was supplied from a line used for 


buttons. and. as may be noticed 


the illustration. 


a sand blastine machine and sometimes 


Picture of one of the first 
hand sprays. 


air pressure would be 100 pounds pet 
square inch and again it might be only 
10 pounds. If you careful 
when the pressure increased, much of 
the work might be blown out the win- 
dow. 


were nol 


On moving the coffee cup from side 
to side, much of the finishing materia! 
was spilled upon the floor, to say noth- 
ing of what went out the window. No 
blowers or sprayhoods were available 
and the floor looked 
like a Grand Canyon with 
hills and dales of different colors. You 
had to keep one eve on the floor so 


spraying room 


miniature 


you would not slip, leaving only one 
eye for the work. Both 
kept busy; one holding the cup and 
the other holding the There 


was no time for argument as you had 


hands were 


spray. 


to be on the job every minute, but to- 
day spraying is an easy task, and in 
fact, a pleasure, thanks to the spray 
equipment manufacturers. 


Dipping Long Castings 
\ long 
manufacturer who was dipping long 
They 


used the old method of water-dip lac- 


time ago I came across a 


castings in only 6” of japan. 
quering and instead of using 50 gal- 
lons of japan to fill the tank, they used 
only 10 gallons of japan and 40 gal- 

















Diagram illustrating method 


ping long castings using littl 


lons of water. By the time th 
was dipped through the japan 
coated and the water did not d 
or harm the coating in any wa 
shown by the illustration, the 
floated on the surface of the w 

This technique, of course, car 
be used when all of the com] 


of the japan are insoluble in wa 


Drying by Infra - Red Ray? 


Gold-Plating Your Reflectors with 


ROBINSON’S ASSAYED GOLD 
PLATING SOLUTION (100%) 


gives increased drying efficiency, 
plus economy, time-saving 
and cleanliness. 


Gold by weight, not by 
the quart— 

Endorsed by representa- 
tive Firms 
INVESTIGATE ! ! 


Developed yr 
by —— 


A. ROBINSON & SON 
131 CANAL ST., NEW YORK 


Tel. CAnal 6-0310 
oe 


61 Years in Precious Metals 








o> Le® Lo “Drying Problems Made Easy” 


WITH 


Nalco Dritherm 
INFRA-RED RAY 


Carbon Lamps 


DRYING, Write For 


Your Free 
Cony of 
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ie 
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For greatest drying effi 
ciency se only Nak 
Dritherm Lamps 
the carbon filament 
which radiate 
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Problems” 
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NORTH AMERICAN ELECTRIC LAMP CO. 


1046 Tyler St. St. Louis, Mo. 
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4s a sult of recent developments 
affecting the aircraft industry, the pro- 
blem of designing suitable specifications 
for aircraft engine finishes is becoming 
one of inereasing importance. Present 
practice and trends in the finishing of 
crankeases and eylinders are briefly re- 
viewed. in order to indicate the factors 
which must be taken into account in a 
practical analysis of the specification 


problem. 


While some confusion exists regard- 
« the details. there can be little doubt 


that in the immediate future various 
Government departments will proceed 

acquire thousands of planes—prim- 
wily for military purposes. Since 


many types of planes require several 
motors, a correspondingly larger num- 
er ol engines will be needed. In or- 
der to protect them from corrosion and 
naintain proper appearances, these en- 
vines will not only have to be finished 
itially, but will have to be refinished 
it frequent intervals thereafter through- 
ut their useful lives: these interva!s 
will normally coincide with the periods 
The finishes 


vernment planes will naturally 


between major overhauls. 
G 
have to meet Government  specifica- 
tions. Moreover, many of the engines 
which are not built for Government 
st |. as they are now. be finished 
dance with these same Govern- 
ecifications. either because of 
mhidence in the existing specifica- 
on d lack of better ones, or be- 
ius observation of a minimum 
if distinct specification set-ups 
more uniform shop proced- 
is possible that other inter- 
bustion engines such as those 
\otorcycles, tanks and marine 
ay be similarly finished since. 
pointed out later, the essen- 
rements of the various types 
s have much in common, and 
se specifications are so word- 
ey are not limited to aircraft 


ns, 
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Aircraft Engine Finishes’ 


DR. MYRON A. COLER 


Engineering Products Division 
Paragon Paint & Varnish Corp.. 


Long Island City. Neu York 





Dr. Myron A. Coler 


The finishing of aircraft engines is 
a peculiar problem from the standpoint 
of those who are accustomed to focus- 
ing their attention on the chemical as 
pects of things. The personnel of the 
aircraft industry who, among numer- 
ous other duties, see to it that engines 
vet finished. are preoce upied with the 
mech- 


more pressing aerodynamical. 


anical and metallurgical problems. 
As a survey of the literature and prac- 
tical field activities will reveal. scien- 
tists have, until quite recently. neg- 
lected the complex and delicately in- 
terrelated phenomena involved in the 
chemistry and physics of engine fin 
ishing. Thus, the chemist who enters 
the field finds himself confronted with 
regulations and conventions wh'ch 
must be respected hecause they repre- 
sent “the way things are being done” 
and often because they are based on 
subtle and valuable observations made 
by aircraft workers who have different 


Therefore. 


have a_ better 


ways of looking at things. 
in order that we may 
background for considering the speci 


fication problem. we shall review brief 


SECTION 


ly some of the technical phases of ait 
craft engine finishing with emphasis 
on current pract'ce and the aircraft 


engineers viewpoint. 


General Notes on Finishing 
of Engines 


The refinishing of engines is essen 
tially a maintenance job. In order to 
avoid accidents due to failure in flight 
and to obtain efficient running char 
acteristics. aircraft) engines must hr 
periodic ally Inspec ted and overhauled. 
The period for a major overhaul is 
commonly of the order of two hundred 
to seven hundred and fifty hours of 
operation, depending on the nature of 
the plane and the servicing policy of 
the owner. \ thorough Inspection in 
volves such procedures as “magnaflux 
ing” of the valves and other steel parts, 
testing of springs and examination of 
the evlinders and crankcase for in 
ciptent cracks and other flaws, so that 
it is necessary to disassemble the en 
gine completely. In order to examin 
the exterior surfaces of the cylinders 
and housings. it is usually necessary 
to strip them down to the base metal 
When the essential mechanical require 
ments have been satisfied, the evlinders 
refinished and_ the 
In field 


service work, the engine is then placed 


and crankcase are 
engine is put together again. 
ona test rack and run for eight or ten 
hours, and if it performs satisfactorily, 
it is reinstalled in the plane. The 
large amounts of time, material and 
skilled labor involved explain the fact 
that men responsible for the manufac 
ture and servicing of aircraft engines 
are sincerely intéetested in improved 
engine finishes but are not eager to try 
dubious “experiments”. 

Since an engine must be overhauled 


many times in the course of its useful 


Presented before the Division of Paint and 
Varnish Chemistry at the 100th Meeting of 
the American Chemical Society, Detroit. 
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TABLE I 





METALS USED FOR CRANKCASES AND CYLINDER EXTERIORS OF REPRESENTATIVE 
MODERN AMERICAN AIRCRAFT ENGINES 


Engine 


Cylinder Type 


Cooling Type 


Crankcase 


Cylinder Barrel 


Cylinder 











Aircooled Franklin 4 
LAC-171 
Akron | B | 









American S-5-125 »-radial 
(4 inental A-75 t-opposed 
Jacobs 7-radial 
L-6MB 

Ken-Rovyee 7-radial 


Kinner SC-7A 7-radial 
Lenape Brave »-radial 
Lycoming 9-radial 
R-680-E Series 


VMenasco 6-inverted 
Bue nee! in-line 
Monocoup >-radial 
Lambert R-266 

Pratt & Whitney 14-radial 


| win W isp 


Ranger 12-60° Vee 

SC V-770B 

Skymotors 70A l-inverted 
in-line 

Warner Super 7-radial 

Scarab 165 

Wright Double 14-radial 


Row Cyclone 14 





work 


must 


life, the quantity of finishing 
done by the 


oreatly 


servicing agencies 


exceed that done by the orig- 
In the following 


more detailed discussion of engine fin- 


inal manufacturers. 
ishing, we shall, therefore, have field 


servicing conditions chiefly in mind. 
However, it should be noted that there 
is no conflict between the requirements 
of these groups although there may be 
a difference in emphasis. The manu- 
facturer and the service man are both 
interested in fine-looking finishes which 
may be easily and quickly applied, 
heat, oil, 


salt-spray and similar corrosive influ- 


which will resist cvasoline, 


ences, and which may yet be stripped 
under conditions that will not 
Ob- 


readily 


base metal. 


vitally 


impair the 
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Air Cast aluminum alloy Cast 


Aluminum 





Air Heat-treated aluminum 
lower half; magnesium 
rear half and top cover 


ing 





aluminum alloy, Cast alumin 
British Y Britis] 
Cast iron Cast al 








Forged steel Heat-treated 


alloy 


\ir Cast aluminum alloy Nickel iron Aluminur 
Ai Cast aluminum alloy Forged steel Cast alumi 
Air Magnesium and alum- Forged chrome nickel Cast alumi: 
inum heat-treated alloy molybdenum steel] 
castings 
Air Cast aluminum alloy Forged steel Cast alumin 










Air Cast aluminum alloy 


Air Magnesium casting 

Air Cast heat-treated 
aluminum alloy 

Air Cast aluminum alloy. 


Magnesium cover plate 


Air Magnesium alloy 


Air Forged 


um alloy 


dural, alumin- 
nose section. 


Cast magnesium blower 


section. 


and accessory 


Carbon steel 


molybdenum 





Forged steel Cast alumin 
Forged, hardened Cast alumin 
alloy steel 


Aluminum 


Cast nickel iron - or Cast aluminu 
SAE 3140 Steel 


Nickel semi-steel Heat-treated a 


casting alloy 
Forged chrome Cast aluminur 


steel 





Air Cast aluminum Forged steel Cast alun 
Air Aluminum alloy Cast aluminum alloy Cast alumin 
Air Heat-treated alum Alloy steel Heat-treated 
inum alloy alloy 
Air Forged aluminum alloy Nitralloy steel, Cast aluminur 





viously, there are local variations in 
finishing procedures and techniques; 
the statements of this paper are based 
primarily on extensive field observa- 
tions and seek to describe representa- 
tive average practice. 

Metals used for crankcase and cylin- 
der exteriors of representative modern 
\merican aircraft engines are recorded 
in Table I. 
from a list of basic types appearing 
in the Aero Digest “6th Annual Digest 
of Aircraft, 1. 
“These engines are manufactured un- 
der Civil Authority Ap- 
proved Type Certificates, are current- 


These data were selected 


eae Bia 
Engines, Accessories 


Aeronautics 


ly in production and available for pri- 
vate. military or commercial aircraft.” 
The 


consideration of just crankcase 


METAL 


FINISHING 


nitrided 


and cylinder parts naturally e1 
certain over-simplification of 

gine finishing problem since a ! 
of parts such as the exhaust ma 
spark plugs and baffles may 

special treatments. However. 
of brevity 
shall introduce this restriction. 


interest and cohere 


Finishing of Crankcas« 


As indicated in Table I. cra 
are, in the interest of weight-e 
made of light materials such as 
loys of magnesium and _ alu 
The coating of these metals, pal 
ly the high magnesium alloys, 1 
special precautions to insure 
adhesion® especially when the 


must function in a marine atn 


February, 














n of surface treatment has 
ibject of a great deal of 
ent vears: two of the most 
treatments are the anodic 
ocess for aluminum and 
; ch alloys and the chrome- 
ment for magnesium al- 

lhe average service unit 

position to carry out these 

yn large sections, so that 

plied chiefly at the point of 

Cast aluminum alloy 

is crankeases, are usually 

h to insure adequate ad- 

hout special treatment and 
ouch so that a little corro- 
‘t necessarily weaken the 

vhich can be promptly pro- 
vent further corrosion) .'° 


for magnesium alloys has 
summed up by the Dow 
Co.1!: “As it is difficult to 
location and service condi- 
ch an article is exposed in 
neral recommendation is 
Dowmetal parts be painted 
possible. Chemical surface 
have been developed that 
cellent bases for subsequent 
ts, and primers and finishes 
iwailable that sive excellent 

ind protection.” 
| rst purpose of aircraft paint- 
f course, protection, so that 
* coat must not only adhere 
the specific base metal, but 
i'so be capable of inhibiting 
which may start at points of 
tal film rupture. Zine chro- 
mers prepared in accordance 
very strict Navy Aeronauti- 
Specification P-27b are the most 
sed materials for this purpose. 
ly the use of such primers is 
so that even crankease finish- 
els which are self-priming 
capable of forming good 
topcoats over these primers. 
ve comments are general and 
ible to all sorts of aircraft 
: work involving the metals 
: mentioned; we shall now 
some of the specific require- 
h arise in connection with 
ng of ecrankcases in service 
use of the bulkiness and 
plicated configurations of 
s, baking is inconvenient 
re, air-drying finishes are 
Because of the intricate 
| large numbers of fitting 
must not be fouled with 
ing is practically impos- 
spraying requires elaborate 
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masking precautions so that brushing 
finishes are also preferred. Since the 
chief function of a topcoat is to main- 
tain the good appearance of the en- 
gine, suitable finishes should be able 
to resist for appreciable periods such 
destructive influences as hot lubrica- 
ting oil and high-velocity moist salt 
spray from propeller action when the 
plane is in a marine atmosphere. The 
temperature rise, due to the heat of 
the engine itself, not only tends to 
speed up these corrosion reactions, but 
also works for the thermal decomposi- 
tion of the film, so that unless pig- 
ments and resins of good thermal 
stability are employed, appreciable 
yellowing, loss of gloss and similar 
undesirable changes in appearance 
may occur. This is particularly no- 
ticeable when a color such as the con- 
ventional “engine blue-gray” is used. 
Crankecases do not heat up uniformly 
and the maximum temperature reached 
will naturally depend on the type of 
engine and conditions of operation. 
Satisfactory crankcase enamels may be 
formulated on a wide variety of var- 
nish bases including drying oil-natur- 
al resin cooks, oil and phenolic modi- 
fied alkyds and cellulosic types. Navy 
Aeronautical Specification E-5e, which 
may be applied to crankcase work, 
calls for a high glyceryl phthalate con- 
tent alkyd free of rosin and rosin de- 
rivatives.!* 


Many of the finishes in commercial 
use require air-drying periods of the 
order of eight hours or more before 
they dry sufficiently hard to permit 
handling. In shops where it is con- 
venient to enamel the crankcase one 
day and assemble the engine a day o1 
two later, this slow drying is not ob- 
jectionable. However, to meet the real 
need and growing demand for high- 
speed finishes, recently developed 
crankcase enamels have been made to 
dry completely tack free within an 
hour or less. 


Finishing of Cylinders 


As indicated in Table I, modern air- 
craft cylinders have steel or iron al- 
loy barrels and cast aluminum or alum 
inum alloy heads. Ferrous metal 
heads may also be used.“ The large 
majority of engines are air-cooled, so 
that cylinder exterior temperatures of 
the order of 500 or 600°F must be al- 
lowed for in designing suitable fin- 
ishes. Cylinders are sometimes fin- 
ished by metal spraying* but most 
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cylinders are finished with organi 
coating materials. 

“Metallizing,” a form of metal 
spraying is done with aluminum ot 
one per cent zinc aluminum*®, Com 
pared with painting processes, metal 
spraying is expensive and requires re 
latively elaborate equipment. The 
natural heating up of the cylinders may 
result in the formation of a desirable 
alloy base and the conversion of some 
of the aluminum to a tough oxide 
layer®. However, a great deal of care 
is necessary to obtain adequate coat 
ing without piling up metal on the fin 
peripheries. This is a_ potentia!ly 
favorable set-up for accelerated ele 
trolytic corrosion since a hot iron- 
aluminum couple may thus be exposed 
to the action of air and a ‘moist salt 
spray. It is worth noting that the co 
efhcient of linear expansion of alum- 
inum and many of its alloys is approx 
imately twice that of steel and iron 
and that the cylinder surface is con 
stantly expanding and_ contracting 
with changing cylinder temperatures. 
It is common knowledge that a piece 
of strained metal will, in general, as 
sume a potential relative to an other 
wise similar unstrained piece cut from 
the same strip; cylinder heads are fre 
quently shrunk onto the barrels so that 
the differential stresses and correspond- 
ing strain potentials may be appre 
ciable. 

The requirements and. problems in 
volved in the design of organic finishes 
for aircraft cylinders have been recent- 
ly discussed in some detail by the 
author®. Since the exterior surface of 
the cylinders is subject to essentially 
the same corrosive influences as that 
of the crankcase (only in an exagger 
ated form due to the higher prevalent 
temperatures and often closer proxim 
ity to the main propeller blast), many 
of the statements made concerning the 
finishing of crankeases are again di 
rectly applicable. 

When a cylinder requires recoating, 
the old coat is usually removed by 
stripping with a liquid stripper, fol 
lowed by sandblasting, or by sand- 
blasting alone. Just as in the case of 
crankcase parts, the use of a specifica 
tion primer such as the Navy P-27b 
type may be mandatory even though its 
heat-resistance is inferior to that of 
Aircraft 
cylinder enamels are generally high 
gloss blacks. Both baking and _ air- 
drying finishes are widely used. 


the cylinder enamel proper. 


(Continued in March issue) 
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Horizontal Still (or Dryer) 
and Condenser 


(nique among the variety 
cessing equipment designed and built by 
L. O. Koven & Brother, Ine Jersey City, 
N. J. is the still (or dryer) and condenser 
iit illustrated here 

The purpose of the operation for which 
this equipment was built is to remove from 
the urface of a great number of lacquered 
objects the highly volatile solvents whicel 
must be conde nsed and recovered as the ob 
jects were being dried The particular ce 
sign was adopted to assure 
closed system so as to 
material and possible dangers e still or 
dryer is therefore in the form of a flat re 
tangular welded steel tank which accommo 
dates 6 smaller welded steel tanks or trays 
into which the objects are placed, These 
trays are each about 6” square x 48” long 
and are easily lowered into and lifted from 
the main tank Surrounding and heating 
each tray is a bath of oil heated in turn 
under thermostatic control by steam coils 
running the full length on both sides af each 


tray. 


Horizontal Still and Condenser 


When the dryer is loaded, the domed 
cover is slid on tracks over the top of the 
tank and sealed by tightening the quick 
closing swing bolts 

Locating the condenser on top of the 
cover keeps it close to the source of vapor 
veneration and makes for a compact unit 

This design suggests a drying and solvent 
recovery process application on not only 
bjects which are surface coated but also 
of a great many chemicals and other ma 
terials with a high percentage of solvents, 
issuring fully recovery of the solvents and 


uniform drying of the remaining product 


New Spray Booth 


\ new principle in a spray booth con 
struction is claimed to be incorporated in 
the new “Hydro-Whirl” developed by In 
dustrial Sheet Metal Works, Detroit 

By virtue of a changed direction of 
torces, the paint is trapped before it 
had the opportunity to travel very far into 
the booth Consequently, all the pigment 
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Solvent Temperature Reg 


Sarco Co., Inc., 183 Madison 
York, manufacturers of steam 
have added to their line of s 
temperature regulators, the new 
illustrated. This regulator, kn 
“Sarco Vapor Line Control”, 
specifically to control the heatir 
on solvent degreasers. It is the 


the control to automatically m 


Booth 


wn almost immediately after 
with the water, into the sludge 


where it can easily be skimmed 


off | this is achieved through the proper 


balance between the speeds of air and water 
ind the static pressures. The manufacturers 
tate that the necessity for cleaning the 
spray booth is thereby almost obviated and 
maintenance costs become negligible. 
The unit may be used singly or as a part 
of a continuous string of booths In the _ ee? 
latter fashion, the arrangement is staggered 4 NN 
ind so constructed as to allow no possibility i 0) 


of “overspray”’. Washed, filtered, and tem nt 


perature-controlled air is supplied to each 7-2) 
init in a perfect balance between supply 
ind exhaust This system lends itself to 
operation alt fullest efficieney whether pro 
duction ts down to a minimum or up to its 


Solvent Temperature Regu 
maxim 
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Lacquer 
for Metals 


BUFFING LACQUER | 


for Cloisonne Reproductions 
Air-Dry Priming Lacquer 
Water Dip Lacquer 


Elastic Non-blushing 


Agate Lacquer Mfg. Co., Inc. 
11-13 Forty-third Road, LONG ISLAND CITY, N. Y. 


H O Q te e nN —The Last Word in Quality 
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ivy-wall helically corrugated transferred to the Jones Dabney Division of treatment of ferrous and non-ferrous meta 
on the inside. This con that company. and_ alloys. 
timed to expose a very large 
nfluence of the vapor in re 
ontent, which results in very CQ 
~~ 
to temperature changes 5 
re adjustment is made by slid- een i 
a> cle 
until a position is found for a a ; — 
ne in the tank, which main —_ \ PA \ : 
rrect boiling temperature. The \/ ? 
ivailable in sizes from to” to 
sea pmsacd l she rs ne acguei 
Synthetic Enamel Finishes. oO 
Martin. Published by D. Van 
, gy,” 1". : ; 
New York. size V4 XO” No LONGER do you need a variety of l 
price $5.50 a 
: , = , , special lacquers ta finish several metals. 
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M&W Universal Lacquer simplifies your 
covering im an up-to-date é ; : . oJ 
1y raw materials. manufac- + production. This new, high-grade, clear 
es, equipment, methods of ap M&W lacquer can be applied with excel- 
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4 VDernell has been named district 
Southern California for Ault & 

’ ration His offices will be in 
Mr. Dernell has been asso 


e company for the past twenty 


















BY USING QUICK, SAFE 


ENTHONE 


BAKED ENAMEL STRIPPERS 


Enthone baked enamel strippers cut actual stripping 
time from HOURS to MINUTES ... quickly and safe- 
ly removing baked enamels of the urea-formaldehyde, 
resyl, glyptal, glycerolphthalic anhydride and bakelite 
types ... as well as many other long-oil types of ja- 
pans and air-dry enamels. Non-caustic, will not etch 
or attack any metal. Strip rapidly—rinse freely! 
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Edison as production managet 


nutacturing. 


H. Kenyon Promoted Write TODAY for FREE SAMPLE and valuable ad- 


vice for cutting your enamel stripping costs. 


fic ENTHONE e. 


Chiausinal Orcittiaal 
NEW HAVEN. CONN. LVWALCE ( LrCHtAc SU 





manager of the Industrial 
sion of the American-Mariet 
tk. Ohio St., Chicago, TIL, an 
ippointment of George H. 
nager of the company’s metal 
ment 








Be oined the American- Marietta 


0 ‘IC FINISHING SECTION 119 


PRECISION BUILT 
FOR GREATER EFFICIENCY IN THE 
BAKING OF WELDING ROD COATINGS 


Completion of this immense, 3-tier, twin oven installation, for the 
baking of welding rod coatings, is further impressive evidence of 
Mahon ability to produce special-purpose equipment. During the 
past eighteen years Mahon engineers have encountered and suc- 
cessfully mastered hundreds of complex problems. The result is 
a vast store of valuable data on processes and methods. In every 
industry, where production calls for special apparatus, this wealth 
of information is being utilized to step efficiency up and keep cost 


of production down. Let Mahon engineers “sit in” on your prob- 


lems—whether your need is but a single unit or a complete installa- 
tion. It involves no obligation—and you will find the conference 
profitable. 


THE R.~. CC. MAHON COMPANY 
DETROIT——CHICAGO 


Designers and Manufacturers of Complete Finishing Systems, Metal 2aning 

Machines, Rust Proofing Machines, Hydro-Filter Spray Booths, Drying ond Bok- 

ing Ovens, Dust Collectors, Filtered Air Supply Systems and Many Other Units 
of Special Production Equipment. 





